





fe ke Chemical 
era FT lal 


APRIL 1956 





4 Now find fluid handling 


or-Veor- Veit \mre) mm Zelelmm toh (1, 
PAGE 193 





ore, re Mee m Pe 
RE ee ee Me eer ere : ys 
A OT ME BE AE RT Ne Bie . Tisha 





| oo 
: ia l-JloMlamexolenloy-lilal-malicla 


: | TYaalel-Te-titln-Metolaney-j(ola| | 
; of bagel | PAGE 175 a 

be _ Sharpen your ideas about 

o}Toletal-Taaiter-lm-Jal=!ial-t-lalale) 


j ; | - ® . PAGE 152 


; ” 2s : 
. — 
p 4 me onl, wae = = ¥ A | 




















Girdler building $14,000,000 nitrogen plant 
...one of largest in South 


ow underway is construction of one of 
N the largest synthetic nitrogen plants in 
the South. Girdler, as prime contractor, is 
building it for the Southern Nitrogen Co., 
Inc., at Savannah, Georgia. 

This plant, which will produce 250 tons of 
ammonia per day for conversion into nitrogen 
solutions, prilled ammonium nitrate, and urea 
will raise farming yields and profits in South- 





eastern states. 

Here is another major project entrusted to 
Girdler. The reasons—experience, ability, and 
performance. When you plan process plant 
expansion or modernization use our complete 
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j 
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service—and unit responsibility—for design, 
engineering, and construction. Call or write 
for complete information. 





Lae en em a : ee ae " 
Synthesis Gas Plant for Nitrogen Division, Ammonia Plant for Northern Chemical Industries Carbon Monoxide Plant for Robm & Haas 
Allied Chemical & Dye Corporation 


GAS PROCESSES DIVISION... Design, Engineering, Con- 


struction of Hydrocarbon Processing Plants, Gas Produc- 
ing Plants, Chemical Plants. Custom-designed Catalysts. 
Cowmpou Offices: New York, San Francisco 


VOTATOR DIVISION... Continuous Processing 
A DIVISION ‘ ‘ } 
et ee Apparatus for liquid and viscous materials. Design, 


LOUISVILLE 1, KENTUCKY Engineering, Construction of Edible Oil Plants. 
Offices: New York, Atlanta, Chicago, San Francisco 


THERMEX DIVISION... Dielectric Heating Apparatus 
for materials drying, baking, curing. 
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JOHN R. CALLAHAM, Editor 


Is This The Job You Want? 


Have you always had a hanker- 
ing to write, to get into technical 
editorial work? 

Do you like to gather, organize, 
and interpret facts, then to put 
them on paper? To-exchange ideas 
with other engineers? To demon- 
strate, to teach, to explain, to pass 
along useful information? 

To keep in touch with what’s 
going on in chemical engineering 
and in the chemical industries? To 
see the broad picture? 

If so, here may be just the job 
you’re looking for. CE now has an 
opening for a young editor inter- 
ested in personal growth and job 
satisfaction. 

¢ Background: Recent degree 
in chemical engineering, with sound 
training in engineering principles. 
One to three years of experience 
desirable but not necessary. 

e Abilities: Able—or eager to 
learn—to write clearly and logically, 
to put ideas across fast and clean. 
Inquisitive and opei-minded; eager 
to accept challenges ; personal drive. 
Able to accept ideas from others 
and to work with a team. 

eEnvironment: New York 
City, with 10% or more time in 
out-of-town travel. McGraw-Hill, a 
growth company, with 34 maga- 
zines and 475 editors covering 
most fields of engineering and 
industry. As Assistant Editor on 
CE’s staff of 18 engineer-editors. 

eCompensations: Salary com- 
parable to that in the chemical in- 
dustry. Liberal personnel policies 
and benefits. Chance to grow 
within company. Unusual oppor- 
tunity to broaden contacts and per- 
spective. Creative environment. 

If you have engineering training 
plus journalistic leanings, and if 
this summary appeals to you not 
merely as a job but as a way of life, 
write now (including all pertinent 
facts) to John R. Callaham, Editor. 
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Help in combating high 
temperature corrosion 
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GUIDED TOUR 


How to match vapor and liquid loads 
under your operating conditions 
Those bubble-cap towers used for distil- 
lation, absorption or stripping—where are 
the limits of satisfactory performance? 
You'll find them with this graphical method. 
You can predict whether or not any tower 
will work under any desired combination 


of flow rates and densities. (p. 193) 


Everybody wins! 

What’s behind a new personnel plan that 
truly considers engineers as part of manage- 
ment as well as members of a profession. 
What’s good about this program that benefits 
your boss, his boss and you. (p. 214) 
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Fermenting pocesses into profits 
Your CE Report this month will sharpen 


any hazy picture that chemical management 


a 


Please turn page 





or engineers may have. It’s an interpretive 
survey of the technology of industrial bio- 
synthesis and the role of the chemical engi- 


neer as its director. (p. 159) 


By 


To beat high-temperature corrosion 
Picking the right construction materials 
gets more involved as process temperatures 
go higher. These two things have to be done 
properly: testing with sound methods, 
applying your test results. Here’s how. 


(p. 175) 
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Designing exchangers more exactly 


You can use these new charts instead of 
old arbitrary correction factors to find 
liquid flow through clearance between heat 


exchanger baffles and shell. (p. 181) 


Se 


Plant cost estimating (radioactive ) 
Latest in the CE cost series brings you 
data where usual estimating yardsticks for 
conventional plants don’t apply. These are 
important now that private industry is get- 


ting into radioactive processing. (p. 185) 


Rejoin GUIDED TOUR page 264 
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CHEMENTATOR 


WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


High Speeds Feature New Plating Process 
Radiant Heat Assists Quick Change Act 
Tiny “Plant” Monitors Process Wastes 
Furfural Taps New Source 

Mobile Unit Rids Water of Radioactivity 
Stress-Relieved 200 Ft. Up 

Product Mix Keyed to Demand 


CHEMICALS & RAW MATERIALS 


Pyridine on the Comeback Trail 
Index to this month’s new chemicals 


FEATURE REPORT 


Chemical Technology of Fermentation 
Elmer Gaden, Jr. 


FEATURE ARTICLES 


Corrosion Testing at Elevated Temperatures. . . 


N. D. Greene, Jr. 


Design Heat Exchangers More Exactly 
Joseph Fabregas 


Estimating Costs for Radiochemical Plants... . 


W. G. Stockdale 


New Look at Batch Extraction 
James G. Knudsen 


Save Money on Bubble-Cap Columns 
T. J. Walsh and P. G. Lafyatis 


CE REFRESHER 


Reactor Design for Catalytic Reactions 
T. E. Corrigan and W. C, Mills 


PLANT NOTEBOOK 


Pressurized Acid Tank Solves Two Problems. . 


Jorge E. Burguet 





Shortcut Chart for Standard Deviations 
Dale S. Davis 


Installing a Propane Dryness Indicator 
Luis G. Vazquez 


Estimating Steam Film Coefficients 
Liang-tseng Fan 


Graph Solves Three-Component Mixtures 
Arturo Vera, Jr. 


YOU AND YOUR JOB 
Here’s How You Could Be Treated Better... . . 214 


CORROSION FORUM 
Best Designs for Lead Installations—II 


PROCESS EQUIPMENT NEWS 


Spiral Sizes Powder Cleanly 
Index to this month’s new equipment 
New Motor, Sharper Control 


CHEMICAL ECONOMICS 


Chemical Profits in °55: the Big Payoff 
Metal Makers Hard Put to Produce Enough. . . 


Consumption Index 


PICTURED FLOWSHEET 


New Chemical Process Wins Chromium From Ore 308 


OTHER DEPARTMENTS 


Advertisers 

Book Reviews 
Convention Calendar 
Firms in the News 

Man of the Month 
Names in the News 

New Technical Literature 
Pro & Con Letters. . 
Recent Pamphlets 
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To keep pace with the chemical, petrochemical and 
chemical process industries, more engineers subscribe 
to Chemical Engineering than to any other publication. 
Total net paid circulation of this issue: 


40,280 





More 





gasoline from oil 
...because of 
Swenson 


Spray Drying! 


Today, refiners are obtaining more gasoline from crude oil and using 
less catalyst in cracking units. The yield of high-octane gasoline from 
the crude oil is increased by the use of a synthetic, micro-spheroidal 
catalyst . . . most of which is produced in Swenson Spray Dryers. 
Swenson spray drying controls partical size and distribution. The 
result is a higher yield, and, of course, a higher profit! 


Why not investigate the possibilities of Swenson Spray Drying for 
your products? Swenson has helped create new profitable products 
such as “flavor-laden” soluble coffee, PVC resins, micro-spheroidal 
catalyst, pharmaceutical products, “instant”? milk powder, animal 
feed supplements, and many others. Next could be yours! Be sure to 
talk spray drying with a Swenson Engineer. Call or write today. 


SWENSON EVAPORATOR COMPANY 


A DIVISION OF WHITING CORPORATION 
15669 Lathrop Avenue, Harvey, Illinois 


EVAPORATORS SPRAY DRYERS CRYSTALLIZERS FILTERS 


SINCE 1884 

















A Division of 
WHITING 


Corporation 





You Il be three steps ahead 
with the JOY WG0-9 
COMPRESSOR 


VERTICAL DESIGN—Saves floor 
space, allows simple installation. 
revents uneven wear in carbon 
rings. Eliminates necessity for 
periodic turning of piston to 
equalize ring wear. 


alt 


LONG-ROD CONSTRUCTION— 
Spacer between crankcase and 
cylinder absolutely prevents pas- 
sage of oil into cylinder. No 
part of the piston rod that enters 
the crankcase can enter the 
cylinder. No possibility of air 
contamination. 


SECTIONALIZED CARBON RINGS— 
Expanders maintain ring-contact 
with cylinder wall despite wear. 
Rings last longer. 


The Joy WGO-9 “long-rod” compressor is the result 
of more than twenty years’ experience in the design 
and manufacture of non-lubricated compressors. In 
addition to the carbon graphite piston rings that need 
no lubrication, the Joy WGO-9 features special light- 
weight pistons; large, direct air passages; and liberal 
waterjacketing to reduce heat and minimize ring wear. 

The patented Dual-Cushion Valves are made of 
corrosion-resistant materials. In addition, all metallic 
wearing surfaces are either chrome-plated, surface- 
hardened, or made of stainless steel. 

Free Bulletin gives details on the Joy WGO-9 Oil- 
Free Compressor. Write for your copy TODAY to 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, 
Pa. In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


Write for FREE Bulletin 67-11 


Consult 0 Soy i a 


for VANEAXIAL FANS * COMPRESSORS © OXYGEN GENERATORS |}, 
VACUUM PUMPS AND BOOSTERS ee 


|G | ll | @| © 
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STOCK CARRYING EXPENSES 


It Costs You 
A Minimum of 


STORAGE FACILITIES 


120% AYEAR & a 


FREIGHT AND CARTAGE 


to Stock 


HANDLING AND DISTRIBUTION 


seal li : ; DEPRECIATION AND OBSOLESCENCE 
of Industrial Supplies .-- =U) 
YOUR JOBBER 3 INTEREST ON INVESTMENT 


does it for You 
sideration of every company in industry. The 


figures here are the findings of INDUSTRIAL 
DISTRIBUTION magazine from an analysis of plant 


Stock carrying costs are worth the careful con- 


cost studies. But this saving is only one of nu- 


merous advantages the industrial jobber offers 





you. Others are: time-saving in delivery, ordering 











e by “Industrial Distribution.” 


% Minimum cost determined from survey mad convenience, technical assistance, etc. 


Your MIDWEST Jobber Can Save You Money 


on Welding Fittings 


In addition to the savings indicated above, the 
Midwest jobber offers you a substantial further 
saving in Midwest “Long Tangent” Elbows. These 
give you from 21% to 42% more elbow for the 
same price and permit better piping design. Ask 


our jobber for Catalog 54 to get all the facts. 
7407 


“LONG TANGENT” | 
MIDWEST PIPING COMPANY, INC. 
ELBOWS Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, and Los Angeles 
Sales Offices: 
New York 7—50 Church St. ¢ Chicago 3—79 West Monroe St. 
Boston 27~426 First St. ¢ Los Angeles 33—520 Anderson St. 


Houston 2—1213 Capitol Ave. © Tulsa 3—224 Wright Bidg. 
Cleveland 14—616 St. Clair Ave. ¢ Miami 34—2103 Le Jeune Rd, 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 








4027 stock items 





You can plan for economical, effi- 
cient butt-welded corrosion piping 
with assurance of quick availability 
of FLOWLINE Fittings. Delivery 
can be made from stock by leading 
distributors. Made in sizes 4%” 
through 12” — Schedules 5S, 10S, 
40S, 80S — Stainless Types 304, 
304L, 316, 347; Monel, Nickel, Alu- 
minum. Seamless fittings with all the 
plus values . . . at no extra cost. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 
World's largest Manufacturer of Stainless Welding Fittings 





FLOWLINE * 


WELDING FITTINGS 
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Batch equipment was re- 
placed by Bird Continu- 
ous Centrifugal Filters for 
separating and washing 
salt crystals from glycer- 
ine solutions. Using about 
0.4 lb. wash water per Ib. 
of salt, the Bird dis- 
charges crystals contain- 
ing less than 0.3% glyc- 
erine. Moisture content is 
about 4%. The operator, 
formerly required full 
can now devote 
more than 90% of his 
time to other duties. 


time, 


IRD C 


When polyvinyl chloride 
resin was dewatered in 
decantation tanks, as 
much as 3 to 4% of the 
solids was lost to the 
sewer in the fines. Now 
with a Bird Continuous 
Centrifugal Filter on the 
job, this loss is entirely 
eliminated. The Bird has 
been almost universally 
accepted for synthetic res- 
ins because operation is 
completely under cover — 
no dust or dirt can con- 


taminate the product. 


In the process of recov- 
ering food flavoring oils 
from spices, one small 
Bird is used to separate 
spent solids from liquids. 
This single machine does 
a uniformly good job ona 
wide variety of solids, and 
switches from one prod- 
uct to another easily and 
quickly. It handles a few 
hundred pounds of half a 
dozen different materials 
per day and does it at low 
cost. 


ontinuous 


entrifugal 
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A Bird Filter handling a 
crystalline product has 
been operating for ten 
years without any me- 
chanical failure or parts 
replacements except for 
one conveyor that needed 
resurfacing after six years 
of operation. Another 
Bird originally installed 
to meet wartime emer- 
gency demands for chemi- 
cals used in explosives 
was dismantled and 
checked twelve years ago 
to make sure its strenuous 
service had done it no 
harm. It was in excellent 
shape and has continued 
to run ever since without 
mechanical overhaul or 
parts replacements. 





Another new development using 


B. F. Goodrich Chemic 





raw materials 


B. F. Goodrich Chemical Company does not manufacture this insulated wiring. 
We supply only the Geon vinyl resins, 


House wired for low-cost heating 


AT will beam down from the 

ceiling in this house—from 
Geon vinyl insulated resistance wire 
stapled to the lathe and buried in 
the plaster—radiating to every point 
in the room. 

Geon extruded wire insulation 
makes this possible—gives a life- 
time heating system with no danger 
of fire. It withstands the heat of 
these wires and maintains its excel- 
lent electrical properties indefinite- 
ly. Initial cost of the system is less 
than any other—with no prospect 
of maintenance. 


Electrical stability of Geon based 
insulations is outstanding. Insula- 
tions have been kept in water as 
long as three years with no signifi- 
cant change in electrical properties. 
Geon shows an equivalent chemical 
stability in resisting strong acids 
and aklalies. Its fire resistance was 
“drafted” by the Navy during World 
War II for wiring ships. 

Insulations of Geon compounds 
are used in aircraft, automotive, 
communications, construction, in- 
dustrial, marine, utilities and motor 
wiring. To find out more about 


Geon in the electrical industry, 
please write Dept. DB-4, B. F, 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 


GEON RESINS « GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials « HYCAR American rubber and latex e GOOD-RITE chemicals and plasticizers e HARMON colors 


12 
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LINK-BELT offers you 


COMPLETE, ONE-SOURCE. 
SERVICE 


for all your screw conveyor needs 


How this 4-phase service 
saves you time . . . spares you details 


1. ANALYSIS AND ENGI- 
NEERING service is pro- 
vided by a district sales 
office in your area. From SCREWS 
long experience, Link- 
Belt District Engineers 
can quickly ascertain the 
best conveying arrange- 
ment for you. 


2. COMPLETE LINE OF 
SCREW CONVEYOR 
COMPONENTS and re- 
lated elevating, convey- 
ing and power transmis- 
sion equipment is your 
assurance that specific 
needs will be fulfilled 
most efficiently and eco- 
nomically. 


SPOUTS & GATES 
3.EASY ERECTION is 


achieved because of pre- 

fitting, match marking, bya Ay 
close-tolerance manu fac- 

turing and Link-Belt 

drawings. Link-Belt will SHAFTS & COUPLINGS 


handle entire erection 
assignment if you wish. 


4. SATISFACTORY PER- 
FORMANCE is assured 
when you rely on Link- 
Belt as a single contract 
source for your com- 
Spotless, galvanized screw conveyor (cover removed) provides eth thn hy 
js me sanitary means of carrying flaked, edible material to f ; het eae 
bucket elevator and further processing. ty fOr placing it in Op- 
erating readiness. DRIVES 


Here’s a four-point program that provides quick and easy 


answers to your screw conveyor problems whether minor or 
complex. Whatever you need in components . . . and to what- 
ever extent you require engineering supervision—Link-Belt will 


devise a system “tailored” to your requirements, correlating all 
factors to assure you of finest performance. For more facts, call 


your nearby Link-Belt office. SCREW CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Setve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
re Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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CHAPMAN 


VALVE MFG. COMPANY 


INDIAN ORCHARD 
MASSACHUSETTS 


CHAPMAN LIST 


SMALL FORGED STEEL 
GATE VALVE 


You'll find Chapman List 960 specified and used 
on more jobs than any other valve of its kind. 

It has the range . . . the construction... 

the tightness . . . and smooth operation you need. 
And it keeps your maintenance down to a new 
low even under severe working conditions. 

There’s no seizing or galling. Wedge gate 
faces are super tough . . . hardened to 800 Brinell 
by Chapman's exclusive Malcomizing process. 
There are no full-pressure repacking difficulties. 
Taper shouldered stem seats snugly in bonnet 
forging. Stem-and-gate connections are 
now 50% stronger than ever before. 

With its easily replaceable, hardened 
stainless steel seat rings, Chapman List 960 is 
the valve that keeps its mind on the job in 
multiple applications. Sizes from 44” to 2”... 
in many different alloys. Rising stem with yoke 
or rising stem with inside screw. Pressures from 
380 psi at 1000° F to 2000 psi at 100° F. 

If higher, get Chapman List 990. 

Full information is in our Catalog 10. Get it. 
Read it. See for yourself why Chapman List 960 
is known more and more every day as the 
valve man’s valve. Write for it now. 
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Tiptop product protection 
with Hackney drums and barrels 


Strong acids—delicate chemicals— 
perishable foods—flammable petro- 
leum products—tacky printer’s ink— 
whatever your problem product—it 
can be shipped safely and securely in 
one of the many Hackney returnable 
containers. Constant research into 
the problems of transporting and 
storing liquids and solids such as 
these is your assurance that you can 
always get the best possible container 
for your purpose from Pressed Steel 
Tank Company. Our more than 50 


years’ experience in developing and 
producing rugged, heavy-duty Hack- 
ney drums and barrels has resulted 
in a complete line of returnable con- 
tainers that are durable, readily 
cleaned, easily handled, low-cost 
shippers. 


Hackney returnable containers 
for every need— 
Tight head or removable head types. 


Straight or bilged walls. Entirely 
seamless barrels formed from a sin- 


gle sheet of metal. Two-piece drums 
with a single, strong, circumferential 
weld. Three-piece drums with seam- 
less chime and crevice-free interiors. 
Materials available to suit the require- 
ments of your product—including 
steel, stainless steel, nickel, nickel 
alloy, aluminum. Various capacities, 
up to 55 gallons, or 110 gallons for 
some models. 

The Hackney drum and barrel cat- 
alog is full of details. Send for your 
copy today. 


Pressed Steel Tank Company 





1447 S. 66th St., Milwaukee 14 @ 52 Vanderbilt Avenue, Room 2025, New York 17 @ 203 

Hanna Bidg., Cleveland 15 @ 936 W. Peachtree St., N.W., Room 113, Atlanta 3 @ 208 S. 

LaSalle St., Room 792, Chicago 4 @ 553 Roosevelt Bidg., Los Angeles 17 @ 4550 Main St., 
Room 206, Kansas City 6, Mo. @ 140 Wallace Ave., Downington, Pa. 





CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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GRINNELL COMPANY, INC., PROVIDENCE, RHODE ISLAND 


Coast-to-Coast Network of Branch Warehouses and Distributors 


welding fittings * engineered pipe 

hongers -and supports * Thermolier unit heaters * 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping 
plumbing and heating specialties * water works supplies * industrial supplies 
Grinnell automatic sprinkler fire protection systems * Amco air conditioning systems 


pipe and tube fittings ° 


valves 


16 


NX 


° 


STRAIGHTWAY 


For handling viscous materials, slurries, 

sludges, solids in suspension, sewage and 

corrosive chemicals, Grinnell now offers a 

valve which has all the advantages of a 

diaphragm valve with the added benefits 

of straight-through flow. 

The Straightway Diaphragm Valve* is made 

in sizes from 2” to 8”, screwed or flanged ends, 

either hand wheel or power operated. 

A variety of body, lining and diaphragm 

materials are available to meet practically all 

requirements. Descriptive folder givesall details, 
*Patented 


GRINNELL COMPANY, INC. 
291 West Exchange St., Providence, R. I. 


Kindly send me a copy of bulletin describing Grinnell- 
Saunders Straightway Diaphragm Valves. 


eos onesenenscnseneceneatennsecccocseneseceeee® 


wvseneaseonsenesacsonorsonevesonscnesseoenesneenesteeneey 
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IN THE FIELD OF RADIATION SHIELDING... 
WE HAVE SERVED INDUSTRY FOR OVER 35 YEARS 


Lead Radiation Protection is our Specialty... 
Manufactured & Installed to suit your specific requirements 


ATOMIC ENERGY % NUCLEAR INDUSTRIES 


BIOLOGICAL SHIELDING 


HOT LABORATORIES % INDUSTRIAL X-RAY ROOMS 


STAINLESS STEEL EQUIPMENT OF 

INTRICATE DESIGN, FABRICATED TO 

PRECISE TOLERANCES © YEARS OF 

EXPERIENCE IN THE A.E.C. FIELD ENABLES 

US TO MEET YOUR MOST RIGID REQUIREMENTS. 


BOSTON 22, MASSACHUSETTS 





HOW NORWICH PHARMACAL CO. 


STOPS PRODUCT LOSS 


i 
‘ 
‘ 
} 
j 


SALVAGES VALUABLE FURACIN WITH A 


WHEELABRATOR® DUSTUBE* 


Norwich Pharmacal Co. has added 2% to its gross 
output of furacin by installing a Wheelabrator Dus- 
tube Collector to ventilate two operations in its pro- 
cessing line. 


Desiring to salvage as much of the product as possible, 
the company installed hoods over the milling and 
weighing stations and connected them to a highly- 
efficient Wheelabrator cloth tube type dust Collector. 
The Wheelabrator Dustube Collector filters the fine 
furacin powder from the air, removing more than 99% 
of this material. The high rate of recovery not only 
saves valuable material but it provides a more pleasant 
and comfortable place to work. 


Norwich first learned of the efficiency of Wheelabra- 
tor Collectors in its aspirin tableting operations. Here 


: 


WHEELABRATOR 


co RPOR ATION 


COLLECTOR 


a Wheelabrator Collector paid for itself by recovering 
1% of the total materia! handled. 


Besides direct financial gain, dust and fume removal 
pays off in better working conditions, and, in many 
instances, reduced wear and maintenance of machin- 
ery. Let the efficiency, simplicity and economy of 
Wheelabrator Dustube Collectors start paying off for 
you. Write today for additional information. 


For more details, send now for 
your copy of Catalog 372. 


347 S. Byrkit St., Mishawaka, Indiana 


Trail Blazer of Industrial Progress 
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B.EGoodrich 


It used to burn up every 6 months 


A typical example of B. F. Goodrich improvement in rubber 


vey could smell the belt burning, 
see the cracks in it. Limestone sand, 
to be used in making window glass, is 
heated to 300 degrees, then dumped 
onto a moving belt to be carried away 
from the furnace. But the sizzling heat 
burned out belts of almost every 
known make—they averaged only six 
months. 

Then an engineer suggested a new, 
improved B. F. Goodrich hot-material 
belt, called Solarflex. It’s made with a 
special kind of rubber that stays soft 
and pliable even at temperatures that 
cause other belts to harden and crack. 

They fastened a length of the new 
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B. F. Goodrich belting to the hot ma- 
terial belt you see here. The heat ruined 
the regular belt as usual—but not the 
Solarflex. It has now outlasted three 
standard hot-material belts, is still 
going strong after two years. 

B. F. Goodrich conveyor belts invar- 
iably save money for users because 
they’re engineered for the special jobs 
to be done. Some kinds of belts stand 
crashing blows, lasting far longer than 
others ever used to last. Some are 
made to handle wet, sticky or freezing 
materials without clogging pulleys. 
Some are made to carry packages and 
other things up very steep inclines. In 


fact, there’s a B. F. Goodrich belt for 
almost every problem. 

Call your B. F. Goodrich distrib- 
utor for more information about any 
kind of belting, hose or other 
B. F. Goodrich rubber products. The 
B. F. Goodrich Company, Dept. M-607, 
Akron 18, Obio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
DIVISION 


19 








In ETHYLENE PRODUCTION 


VOU, T00, CAN BENEFIT 


... from Selas Gradiation® Heating 


OPERATION AT THE DESIGNED CAPACITY from the moment of start-up . . . uninterrupted 
production of ethylene flow . . . versatility in processing different feed stocks ... are important 
benefits that will be assured by Selas Gradiation Heating in your new or expanded ethylene operation. 


Based on a number of Selas Heaters in ethylene service, you can expect: 


@ “Onstream”’ periods, without shutdowns, @ Uniform heat distribution on the entire 
well in excess of 30 days tube surface extends tube life by elimi- 
: : ie nating local overheating, and material 

@ High conversions and selectivity degradation at the tube wall. 


@ Zone Control of heat input which enables Controlled combustion, with little or no 
meeting any time-temperature curve in excess air to cause external oxidation of 
pyrolytic or catalytic reactions and high the tubes . . . no lag in response to con- 
temperature preheating. troller demand. 


. sys . Send for copy of reprint, ““Try the Gradiation Heater for 
® Optimum conditions even with extreme Economical Ethylene Production” and Bulletin 114, “‘Gradi- 


variations in feed stocks ation Heating for Petroleam and Chemical Processing.” 


SE LAS Mest and Wail Processing Engineces 


CORPORATION OF AMERICA 
SeaLunar GanwarevAben DEVELOPMENT + DESIGN + CONSTRUCTION 
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FAMOUS LIGHTHOUSES OF AMERICA 


STANNARD Rock LicuTHousE, Lake Superior, Michigan, is located 
ubout 23 mileg southeast of Manitou Island. Completed in 1883, the stone tower 
is built on a base of concrete and stone which stands on solid rock 
in 11 feet of water. The light, 102 feet above water and 
visible for 18 miles, protects shipping in a dangerous area on the 
heavily traveled trade route between Duluth 
and the lower lakes. 


Protection for the quality of your products and the efficiency of your proc- 
esses is provided by the uniformly high standards of Niagara Alkali and the 
Hooker Electrochemical Company’s years of experience. Depend on the purity 
and uniformity of Nialk® Caustic Potash, Carbonate of Potash, Trichiorethylene, 


Niagathal® (Tetrachloro Phthalic Anhydride). 


NIAGARA ALKALI DIVISION mds 
HOOKER ELECTROCHEMICAL COMPANY ie CHEMICALS 





4240 Buffalo Avenue, samara Petts, sien Vork & PLASTICS 





Reach high for the tall words! Uniquely useful ... 
unduplicated ... spectacularly significant ...CPI 
processing men’s only practical planbook! They 
all smack true when you’re talking about the “An- 
nual Inventory Issue” of Chemical Engineering. 


Yes, you can splatter the page with superlatives 
about this one . . . and not even the most conserva- 
tive chemical engineer will say you nay. For here 
is the most masterfully complete reference plant 
operators in the Chemical Process Industries ever 
laid hands on. 


Six major departments—streamlined to a quickly 
scannable, wholly utility format — make up the 
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What makes 


this one 


stand alone? 


heart of the ’56 edition. Plants & Facilities — 
Processes & Technology — Chemicals & Materials 
— Equipment & Accessories — New Technical Lit- 
erature... plus an alphabetical Company Index 
of all advertisers and sellers in the editorial pages 
... anda Reader Service that’s most helpful, used 
more often than that of any other single issue of 
a CPI publication. And like always . . . the fact- 
matter has been boiled down to a concise, use- 
able core to make it more convenient for you to 
work with. 

Advertisers share the benefits with readers in this 
INVENTORY ISSUE. Come September’s pub- 
lishing date, production buyers are ripe for sug- 


Published SEPTEMBER 15th 


Closing for advertisers AUGUST Ist 


gestions on better equipment, materials and serv- 
ices...they get em in both ads and editorial in this 
one... it hits readers’ desks at the kick-off of the 
hottest buying and selling season, gets dog-eared 
use till the next issue’s out. It has to! For it’s the 
only complete compendium of CPI progress in the 
market... a 12-months summary of what’s new 
that no CPI planner can do without. Neither can 
you... if you’re selling engineering-minded pro- 
duction men in the Chemical Process Industries. 


Chemical 
Engineering's 
1956 
Annual 


Inventory 
Issue 


A McGRAW-HILL PUBLICATION, 330 WEST 42nd ST., NEW YORK 36 
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More PROFIT with PROCTOR! 


PROCTOR DRYING RANGES OFFER: 


* Increased Yields 
* Guaranteed Product Quality 
* Highest Uniformity 
* New Pre-Forming Techniques 
* Control & Flexibility of Operation 





Proctor Single Conveyor Dryer at Reichold Chemicals, Inc., Brooklyn, N.Y. 


This unit is complete with a Proctor & Schwartz fin drum feed 
which preforms pigment into sticks of uniform thickness and 
deposits them directly onto the conveyor dryer. 











Proctor Drying Ranges make possible continuous conveyor drying of many 
materials formerly dried by batch processing. 
Use of these ranges means 
¢ More Profit 
¢ Uniform Drying 
e Consistent Quality of Product 
Proctor equipment carries performance guarantees based on wide experience 


and careful analysis of your requirements. 


Write for complete information 
* Tray Dryers * Truck Dryers * Spray Dryers 
* Other Proctor Equipment for use in the Process Industries. 


a Py. a 
Proctor | 
i —— 


PROCTOR & SCHWA RTZ ® im Cc. one ached —_ Machinery 
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Manufacturers of Industrial Drying 
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Automatic Precision 
Fine Grinding 


relmeole | Ulet-t- Ma alela-Mi-t-):-lat-laleMeial-\-1ol-1a 


WILLIAMS 


rollerimills 


Uniformly accurate grinding—from 20 
mesh to micron sizes! Operation is completely 
automatic from raw material feed through 
blending, grinding, sizing and 
delivery of finished product. 
Adjustment for size control made instantly while 
mill is in operation . . . feed rate is entirely 
self-adjusting . . . operation is completely 
dustfree . . . continuous upward air current prevents 
build-up of fines that impair operation, and 
carries ground materials to classifier where 
finished material is discharged and oversize 
tailings are returned for further grinding... 
takeup for wear is continuous and automatic. 
Automatically controlled hot air can be 
introduced for simultaneous drying and 
increased grinding of materials containing moisture. 


Get full details of these and many 
other Williams features... 


Write for 


NEW catalc 


tet 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 N. 9th St. St. Lovis 6, Mo. 


Hammer Mills Helix-Seal Mills Air Separators Vibrating Screens Feeders Impactors 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 





_ Safety-Relief Valves 
Balanseal Bellows Valves 
Farris Engineering Corp. . 


Pinch Type ‘Flexible 
Diaphragm Disc and 
SuperSeal Valves 

Farris Flexible Valve Corp. 





: | | ’ j Mechanical and 
; ei eben ae tp aomene ee ened _ Hydraulic Governors 
se FARRIS « seit Be. 5 SERS Re Farris Pickering 


i et 
RS ey ae ow a ee aa i Governor Co., Inc. 


: ed 
H 3 ne 








ee Sl Ey Se ee ae OD 


’ iii Ste Nt og 








through honest 
purpose” 


The larger and more experieneed_a manufacturer becomes, the more he appreciates 
that PROGRESS is not restricted to simply producing fine products at fair prices. 
Rather, it is the sum total of all the services he renders to his customers day 

by day and year by year. It is unceasing vigilance to assure customer satisfaction . .. 
it is constant concern for improvement—for better products at even better 
prices .. . it is strict adherence to a commercial code of honor, like Farris’ policy 
of “Progress—Through Honest Purpose’’. 


Evidence of this policy’s success is seen in the rapid and constant growth of the 
Farris organization. And even as you read this, more facilities are being added .. . 
designed to provide even greater service for users of Farris Safety and Relief Valves 
(which have set the pace in design and performance and have been duplicated 

by other manufacturers), Farris “SuperSeal” Flex Valves and Farris 

Pickering Governors. — 


Behind our continuing growth and the world-wide recognition of Farris as a 
pacesetter in its field, is the fundamental belief that “honesty of purpose” when 
dealing with people is always to be trusted. Upon this belief we have grown .. . 
and, because they believe in the same things, our customers and friends have 
supported us. Here, beyond doubt, is proof that the right way to grow is THROUGH 


HONEST PURPOSE. 


AFFILIATED COMPANIES 


400 COMMERCIAL AVE., PALISADES PARK, N. J. 


¢ Farris Engineering Corp. ° Farris Flexible Valve Corp 
© Farris Pickering Governor Co., Inc. © Farris Hydrotorque Corp 


* Farris Hydroseal Corp 





, Chemical Corporation selects 
BAKER PERKINS mixers for processing 
rocket propellant 








The mixing of rocket propellant from new high-energy fuel materials 
is a sensitive, highly demanding operation. The mixers which do 
this blending must therefore be not only efficient, but dependable. 
Baker Perkins No. 15 Mixer shown here is but one of many 
Btion in the rocket propellant field. This unit at the 
okol Chemical Corporation is enclosed in an explosion-proof 
room of reinforced concrete, and is engineered for complete 
remote control operation. Powered by a 50 H.P. silent chain drive 
motor, the No. 15 Mixer is constructed of Stainless Steel, and 
jacketed to carry 125 psi pressure of steam or water. Its Sigma 
blades revolve on anti-friction bearings, hydraulic tilt is provided 
B k p ki | for the mixing chamber, and the vacuum cover is pedestal mounted. 
4 | er er ins nc. Working capacity of this mixer is 100 gallons, and total capacity 
~ ee 150 gallons. If you have a process that calls for a high-performance 
Chemical Machinery Division mixer, write Baker Perkins for complete catalog. 


Saginaw, Michigan 333 
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- @ Stop entrainment losses 
Improve product quality 
Cut process costs 


with METEX 4Hi-Thruput 
MIST ELIMINATORS 


Collection and recovery of valuable liquid prod- 
ucts — removal of liquid particles harmful to 
subsequent processes — reduced equipment main- 
tenance and decreased air pollution ... these are 
but a few of the possibilities METEX Hi-Thruput 
Mist Eliminators offer to alert process and project 
engineers. 


METEX Hi-Thruput Mist Eliminators, installed 
in a process tower or vessel, effect sharp separation 
of entrained liquids within a wide range of vapor 
velocities. Pressure drop is negligible. Quality and 
yield are increased. High removal efficiency is 
maintained, even at extreme temperatures, due 
to free-drainage of impinged liquids. Liquid slugs 
cannot enter turbines or compressors. Coke forma- 
tion is minimized and life expectancy is substan- 
tially increased even under adverse conditions. 





Where solids may be formed in the mesh because 
of decomposition, polymerization, crystallization 
or freezing, METEX Hi-Thruput Mist Elimina- 
tors provide up to three times the service life of 
conventional units. 


In any processing equipment or vessel where liquid 
entrainment is a contributing factor in design or 
operation, METEX Hi-Thruput Mist Eliminators 
assure higher production, better processing and 
lower operating and maintenance costs. 


Y f | For complete information and 
% \ specifications, write today for 
your copy of Bulletin 

ME-106, illustrating and de- 
scribing METEX Mist 
Eliminators for all process 


METAL TEXTILE CORPORATION 
ROSELLE, NEW JERSEY 


METAL TEXTILE CORP. OF CANADA, LTD., HAMILTON, ONTARIO 
Representatives in principal cities throughout the world 
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Handling Caustics and Alkalis? 
Prevent Contamination with 


ALCOPLATE'’ 


A chemically deposited nickel plate 


In applications where caustics and alkalis are 
handled, they can be protected with ALCOPLATE 
against contamination from pipe, valves, pumps 
and vessels. ALCOPLATE reduces the danger of 
iron pickup to a minimum, and also resists corro- 
sion of process equipment. 


ALCOPLATE can be applied to parts with intri- 
cate shapes. It provides a continuous non-porous 
plating of uniform thickness and eliminates the 
need for expensive machining of costly metals. 
Hardness is 45 Rockwell C and can be increased 
to 70 Rockwell C through post-plate heat treat- 
ment. Corrosion resistance? In nearly all appli- 
cations, ALCOPLATE is equal to or better than 
pure or wrought nickel. 


To prevent contamination and insure long life for 
your process equipment, call your nearest ALco 


representative. He has complete information on 
ALCOPLATE performance in specific services. 
Or write P.O. Box 1065, Schenectady 1, N. Y. 


*ALCOPLATE — Trade-mark registration applied for. An 
application of “Kanigen” a mark identifying the chemical 
deposition of high-nickel, low-phosphorus alloy by Gen- 
eral American Transportation Corporation and its licensees 
and the coating resulting therefrom —on license from 
General American Transportation Corporation. 


ALCO 


ALCO PRODUCTS, INC., 


New York 
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Six General Electric high-speed turbines operate on ‘round-the- 
clock compressor service at Gulf refinery in Port Arthur, Texas. 


MORE THAN JUST RATING AND SPEED... 





TURBINES FOR 
HIGH-SPEED COMPRESSORS 


For greater bucket reliability, G-E engineer locates ‘‘quiet zone’ 
of resonant vibration in buckets to assure that steam-impact 
frequencies and natural bucket frequencies do not coincide. 


You buy reliability when you 
specify a G-E High-speed Turbine 


IN PROCESS INDUSTRIES, where outages can cost upwards 
of $20,000 a day, turbine reliability is a major consideration 
when specifying compressor and blower drives. General 
Electric mechanical-drive turbines have built-in reliability 
features that can assure minimum down-time and greater 
profits for your operation: 


HEAVY-DUTY ROTORS are machined from a single forging 
to withstand years of continuous high-speed operation. The 
rotor is completely balanced without buckets, then balanced 
again as each wheel is bucketed. 


EXTERNAL DOVETAIL BUCKETS are attached to wheel rims 
with machine fit. External construction assures proper force 
distribution at high speed, gives better rotor protection from 
moisture erosion. 


LARGE PRESSURE PAD BEARINGS furnished on all G-E high- 
speed turbines minimize shaft vibration. Generous bearing 
surfaces assure low unit loading for ample lubrication and 
minimum wear during turbine start-up. 


FLANGED CONNECTIONS provide safer oil piping joints, 
eliminate potential fire hazards. Oil piping gages and pres- 
sure switches are arranged to reduce possibility of oil spray on 
hot turbine parts. 


CARBON PACKING used in addition to metallic labyrinth 
packing assures efficient steam sealing on G-E high-speed 
turbines. Carbon rings in external packing boxes are non- 
seizing, have high mechanical strength in the small sizes used, 


POSITION RESTORED GOVERNING SYSTEM is designed for 
close accurate governing in response to load requirement and 
the slightest variations in steam conditions. Governor will 
operate with any recycle controlling system. 


These are but a few of the important design features that 
account for consistent reliability of General Electric high- 
speed mechanical-drive turbines. For further information, 
contact your nearest G-E Apparatus Sales Office, or write 
for new bulletin GEA-6232, General Electric Company, 
Section 241-5, Fitchburg, Mass. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





YOU GET ALL 


which mean 
Smoother Performance, 
Higher Efficiency 

and Longer Life 








We make all types of Worm Gear Re- 
ducers, . . . for Horizontal or Vertical 
mounting; with Worm above or below 


. . Worm Gear; in Single, Double or 
TW —— BEARINGS throughout are of highest quality, calculated to Trigle Reductions for medium or heavy 


take all loads and stresses in accordance with maximum duty cordon; any honepewer or 10 


ratings of units. duction ratio. 


. Tell us your Speed Reduction prob- 
2. — EXCEPTIONALLY RIGID HOUSING of best grade cast iron tema, ond @ Philedeiphia Seles Engl 


. . . Strengthening ribs integral with design. neer will gladly call upon you, . . . 


3.— ——~ WORMS made of SAE 3115 Steel with carburized and hard- wihay? obtigation. 
ened threads. Shaft and threads smoothly ground after 
hardening. 


4... GEAR SHAFT BEARINGS run in an oil well that automati- 
cally fills with fresh oil when filled from top. Splash from 
the gear keeps the wells filled to the overflow point. 


5. ~ WORM GEAR made from quality chill cast nickel bronze 
bolted to a semi-steel center. (Smaller sizes are solid bronze.) 


6. —. WORM AND WORM BEARINGS run in oil bath. Baffle 
plates prevent flooding. 


7 ———— WORM SHAFT equipped with stuffing box to prevent oil 
leakage. 


Dis csi SHAFTS are premium quality. Always accurate, straight, Catalog WG-51 sent upon request on 
concentric. your letterhead. 


PHILADELPHIA GEAR WORKS, INC, SSC I cea & Sed Retin 


PHILADELPHIA 34, PA rw . : Lge LimiTorque Valve Controls 
’ ii 4 = Re - 
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GIVES THE ANSWER 
TO PIPELINE DIFFERENTIAL PRESSURES ...IN SECONDS! 


Here’s a typical example which 
demonstrates the versatility and speed of the low 
cost Bendix G-15 General Purpose Computer in solving 
complex pipeline system design problems. 


A proposed system of pipelines 160 miles long with 1800 feet 
variation in altitude, was to consist of a number of pipes of 
different diameters running in parallel over eleven given 
sections. At the end of the sections, gas was to enter the flow 
from another source or be branched off to another 
destination. In addition, two compressors were to be 
placed at various sections along the line. 


6 SECONDS TO 
SOLVE EACH STATION 


After the problem has been entered 

into the Computer only 6 seconds per 

section are required to solve and print the 
answer for each station, giving pipeline pressure, 
flow rate of the gas and the mile posts. 


In addition, the Computer requires only 

8 seconds to provide the following for each 
compressor calculation: fuel used, brake H.P., sea level 
H.P., compression ratio, suction pressure 

and discharge pressure. 


The Bendix G-15 is an entirely new concept 

rT in electronic computation. Its unusually low cost, 
large capacity and speed make it an 

economically sound investment for research, 

- engineering and control functions, even for 
af so-called “‘small’ company operations. 


Let us send you complete information on how the 
Bendix Computer can effectively serve you. 


Bendix Computer Division, Bendix Aviation Corp. 


"Oe ix a my Tha Ja 5630 Arbor Vitae Street, Los Angeles 45, Calif. ! 


Tell us how we can economically use the Bendix Computer in our 
engineering, research and control functions. 


Name Title 
Company Address 
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LARK PHOTC 
OLLIER’S MAGAZINE 


AIR CONDITIONED TRIPOD 


Texas Tower radar “Island” keeps cool with 
AIRTEMP Air Conditioning 


Under a blazing summer sun, this off- 
shore air defense Texas Tower radar 
“island”’ could literally cook the Air 
Force crews that man it. But not with 
Airtemp air conditioning on the job! 
Cool, clean, healthful air, provided 
by packaged chiller units, helps keep 
radar crews alert... helps precision radar 
stay accurate. Thus, men and equip- 
ment alike perform efficiently in this 
vital link of our early warning network. 
It’s unusual air conditioning to be 
sure, but just a routine application for 
top engineers of Airtemp Construction 


34 


Corporation. As air conditioning spe- 
cialists, these men provide efficient 
systems for buildings, offices and stores 
of every kind. 

Their experience, plus years-ahead 
engineering by Chrysler, assures depend- 
able, trouble-free air conditioning through 
the years. 

When you specify Airtemp, you help 
clients cut operating costs, attract new 
business, increase profit dollars. Let 
your Airtemp distributor give you the 
facts. Or, write: Airtemp Construction 
Corp., Dept. CE-4-56, Dayton 1, Ohio. 


CONSTRUCTION 
CORPORATION 


SUBSIDIARY OF CHRYSLER CORP, 


AIRTEMP BUILDS 
AIR CONDITIONING 
TO MEET 
EVERY REQUIREMENT 
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Polyurethane Foams 
Claimed Exceptional For 
Lightweight Insulation 


Can Be Made With 
“U.S.1. Isosebacic” Acid 


The unique combination of desirable prop- 
erties indicated for polyurethane foams has 
given rise to the prediction in some quarters 
that the market for these relatively new mate- 
rials will increase in the next five years from 
a few hundred thousand pounds to one hun- 
dred million pounds annually. 

Outdoor clothing manufacturers are al- 
ready investigating the flexible foam varieties 
—cold-setting products formed by mixing a 
diisocyanate with a polyester resin — as a pos- 
sibility for lightweight insulating materials. 
Here’s why! Polyurethane foams, it is 
claimed, are long-lasting because they are 
tough, highly resistant to the deteriorating 
effects of temperature extremes (—40 to 
300°), rot, vermin, sun, air, salt water, de- 
tergents, solvents, dilute acids, oils, aromatic 
fuels, and other agents which might come in 
contact with clothing in outdoor use, clean- 
ing, storage and shipping. 

The warmth versus weight factor is out- 
standing. A 4%” interlining gives the warmth 
of a sheepskin coat at a fraction of the latter’s 
weight and bulk. These foams are highly tear 
resistant, and can be sewn by hand or machine 
without fabric backing or covering. They are 
waterproof and fire retardant, and take dyes 
in any color from pastels to deep hues. If 
these claims are substantiated over a long 
term testing period, the U. S. Government 
would probably be a major customer for gar- 
ments incorporating polyurethane flexible 
foams. for the armed forces. 

The new product “U.S.I. Isosebacic” acid 
shows good possibilities as a raw material in 
the formulation of the polyester resin used in 
the production of flexible polyurethane foams. 
“U.S.1. Isosebacic” acid is now in pilot plant 
production with a full-scale commercial unit 
scheduled to come onstream early in 1957. 


Methionine Shows Promise 
In Treatment of Falling Hair 


The sulfur amino acid methionine may be 


an important factor in the prevention of bald- | 


ness and treatment of falling hair. Clinicians 
report that a preparation containing a solu- 
bilized form of methionine (N-acetyl bL- 
Methionine) in combination with an estro- 
genic hormone diminishes the excessive loss of 


hair when applied topically. The high sulfur | 
amino acid content of human hair suggested | 


the possibilities of the methionine treatment. 








NEW ANHYDROUS ALCOHOL 
UNIT COMPLETED 


New Installation At Tuscola, Illinois 
Believed To Be The World’s Largest Unit 


A new anhydrous ethyl alcohol unit has just been placed on stream at the 
expanding chemical center at Tuscola, Illinois. Probably the largest ever built, 
its production will supplement that of existing U.S.I. anhydrous alcohol units 





Method of Laying Endless 
Plastic Pipe Disclosed 


A recently issued patent discloses a method 
of laying endless pipe, without joints, at a 
speed of several miles per hour. A plastic 
pipe extruder mounted on a tractor extrudes 
the pipe continuously as the tractor moves 
forward. 

The use of plastics in the field of liquid 
transportation should be broadened by this 
new method of laying pipe. It will be particu- 
larly useful where rapid installation is de- 
sirable and extreme pressures are not required. 


New Tests Shed More 
Light On Ammonia 
Activity In Soils 


Missouri scientists have advanced our 
knowledge of ammonia activity in the soil 
several more steps in recent months. In tests 
applying 100 pounds of anhydrous ammonia 
per acre of silt loam, they found that the 
nitrogen released made available by chem- 
ical reaction 47 pounds of additicnal phos- 
phate and about four extra pounds of potash. 
These compounds were already in the soil but 
in forms not available to growing plants. 

Effects of moisture content on ammonia 
retention were established in these tests. It 
was found that ammonia losses were very low 
when applications were made in soil at an 
optimum 15-18% moisture content. At a 
3 inch depth, the loss was 1% in 36 hours, 
The workers also concluded that dry soils 
hold ammonia far better than extremely wet 
soils. 

Finally it was confirmed that ammonia 
additions increase the alkalinity of soils, 
contrary to the belief in some areas that soils 
become more acid. 





You Can Receive U.S.I. 
Chemical News By Mail 


You can be sure of seeing every issue of 
the U.S.I. Chemical News by writing, on 
your company letterhead, to the Editor, 
and requesting that your name be added to 
the U.S.I. Chemical News mailing list. 














at Anaheim, California and New Orleans, 
Louisiana. The Tuscola site was chosen for 
this plant to permit integration with subsidi- 
ary National Petro-Chemicals Corporation’s 
synthetic alcohol plant at this location. 

Anhydrous alcohol from the three plants 
will be distributed from U.S.I.’s Tuscola, 
Chicago, Newark, Anaheim and New Orleans 
denaturing plants and from U.S.I. warehouse 
points throughout the country. It will be 
available as pure anhydrous alcohol, com- 
pletely and specially denatured anhydrous 
alcohol and anhydrous SOLOX® and 
FILMEX®, two of U.S.I.’s proprietary dena- 
tured alcohol solvents. 

U.S.I. built the world’s first commercial 
anhydrous alcohol plant back in 1919, and 
the Company has since then maintained its 
position as the leader in that field. 














New anhydrous alcohol unit 
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New Book Answers 
Questions On 
Sodium Handling 


Now available from U.S.I. is a revised, 
greatly expanded edition of the brochure, 
“Handling Metallic Sodium On A Plant 
Scale.” 

This is a comprehensive and completely 
up-to-date treatment of sodium handling 
technology, containing information such as 
details of typical sodium-using processes; 
details of equipment installation, insulation, 
etc.; recommendations for sodium pumping 
and instrumentation; recommendations for 
safety in design and operation. 

A thorough engineering text, this book 
will be a valuable reference to anyone en- 
gaged in design or operation of a sodium 
handling process. The many diagrams, tables 
and photographs in the text will help the 
reader to visualize the operation of a well- 
designed sodium-using plant. 
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Sample page from U.S.I.'s new 40-page bro- 
chure, “Handling Metallic Sodium on a Plant 
Scale.” 





ALCOHOLS: 





Alcohol Users Can Measure 
Drum Contents By Stick 
With New U.S.I. Charts 


Alcohol and solvent users can now obtain 
charts for determining the contents of 55- 
gallon drums at various temperatures by stick 
measurement from U.-S.I. 

The information was compiled from meas- 
urements of 190 and 200 proof alcohol in 
standard ICC-17E drums (35 inches by 24 
inches). For other liquids in drums of the 
same dimensions, the quantities listed on the 
charts will be -found approximately correct. 

These charts will be found useful for 
general inventory purposes where it is de- 
sired to make approximate measurements 
with a minimum of eflort. They are obtainable 
as 844 x 11 catalog sheets and as 17 x 22 wall 
charts, from your local U.S.I. sales division 
or from the New York office of U.S.L 


Urethan May Be Key 
To Safe Vaccination 
Against Newcastle Virus 


Research at a Midwest experiment station 
on the effect of urethan on the multiplication 
of Newcastle disease virus suggests the possi- 
bility of producing a noninfectious vaccine 
against this disease in poultry. 

A drawback of present commercial vaccine 
is that whole flocks may become infected fol- 
lowing vaccination. Researchers found, how- 
ever, that when urethan was used to attenuate 
the Newcastle virus it caused a complete loss 
of infectivity of the virus. 

It is believed that the effectiveness of 
urethan may lie in its prevention of complete 
synthesis of the infectivity titer fraction of 
new Newcastle virus particles. By direct action 
on the protein material of the virus, urethan 
may inhibit further virus multiplication. 
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Information about manujacturers oj these 
items may be obtained by writing U.S.1. 


aterials to 





Laboratory handling of radi tive 
insure safety is thoroughly outlined in a purchas- 
able 4l-page booklet prepared by the Naiional 
Fire Protection Association's Committee on 
Atomic Energy. No. 1140 


Squeezable polyethylene tubes for packaging are 
now being coated internally to cut down per- 
meation of oils and oxygen. Manufacturer be- 
lieves tubes now suitable for 80% of products 
formerly unsatisfactory in polyethylene. 

No. 1141 


New textile fabric, of polyethylene plus conven- 
tional yarns, is woven flat but becomes perma- 
nently 3-dimensional when dipped in boiling 
water. Process yields textures for drapes, uphol- 


stery and carpets not obtainable otherwise. 
No. 1142 


Potassium thiocyanate labeled with radioactive 
carbon—14 now available as an intermediate 
for study of plastics, metallic complexes and in 
radio-chemical analysis. No. 1143 


Two new bodying agents for coating systems 
now offered commercially. One is a liquid vis- 
cosity modifier for non-thixotropic viscosity in- 
crease without affecting flow or leveling. The 
other is a thixotropic bodying agent in powder 
form. No, 1144 


Via principles of gas chromatography, new vapor 
fractometer reportedly gives fast, precise anal- 
yses of gases and volatile liquids, and is simple 
in calculation. Qualitatively, clean separations 
of difficult isomers can be obtained. No. 1145 


A sulfur amino acid is reported to improve the 
coat of fur-bearing animals. Field tests indicate 
that when 1 Ib. of the amino acid is added per 
ton of dry ration, depth and density of underfur 
are markedly increased. Ability of young to sur- 
vive after birth is also improved, No. 1146 


Automatic burette, just introduced, has squeez- 
able reservoir bottle for convenient filling with 
automatic finding of zero point. Reservoir is 
attached by heavy threaded polyethylene cap 
—avoids forcing of rubber stoppers. No. 1147 
Package units for producing sodium dispersions 
can now be obtained, eliminating need for 
sodium researchers to build their own equipment. 
Units are complete in every detail and ready 
to set up. No. 1148 
Odor-free Isi pler for polyester 
foams recently developed to permit production 
of plastics with low odor level. Recommended 
for incorporation at 1 to 2.5% based on total 
weight of reactants. No. 1149 


flavihil 








OTHER PRODUCTS: 


Ethyl Alcohol (Ethanol) —Speciaily denatured—ail regular and anhydrous 
formulas. 
C letely tured—Al! regulor formulas for industrio! use, anti-freeze. 
Pure alcohol—USP 190°—Absolute, N.F., taxfree, taxpaid. 
Butane! (Normal Butyl Alcohol) —Loatent solvent for nitrocellulose, solvent 
for ethy! cellulose, many resins, many chemical syntheses. 
Amy! Alcohol, Refined—Fine chemicals, pharmaceuticals. 
Fuse! Oil, Refined—Biend of amy! alcohols refined by chemical treatment, 
distillation. 
Proprietary Denatured Alcohol Solvents 
SOLOX®—Genero!-purpose. 
FILMEX®@—Special, authorized for certain industries. 
ANSOL® M—Anhydrous, special blend for lacquers, resins, etc. 
ANSOL® PR—Anhydrous, speciol blend with higher ester content and 
solvency for lacquers, resins, etc. 





PETROTHENE® Polyethylene Resins. 

Inorganic Chemicals: Ammonia, Caustic Soda. Chlorine, Metallic Sodium, 
Sodium Peroxide, Sulfuric Acid. 

Esters, Ethers and Ketones: Norma! Buty! Acetate, Dibuty! Phthalate, Diethyl! 
Carbonate, Diethy! Oxalote, Ethyl! Acetate, Ethy! Ether, Acetone. 

intermediates and Fine Chemicals: Acetoacetarylides, Ethy! Acetoacetate, 
Ethy! Benzoylacetate, Ethy! Chloroformate, Ethylene, Ethyl Sodium Oxal- 
acetate, Sodium Ethylate solution, Urethan USP (Ethy! Corbamate). 

Animal Feed Products: Caicium Pantothenate, Choline Chloride Products, 
Curbay B-G@ 80, Special Liquid Curbay®, pi-Methionine, Niacin USP, 
Riboflavin Concentrates, Vitamin 8,» and Antibiotic Feed Supplements, 
Vacatone® 40, Vitomin A, Ds and Kz Products. 

Pharmaceutical Products: p.-Methionine, N-Acetyl-p_-Methionine, 
flavin USP, Urethan USP, Intermediates. 


Ribo- 








USTRIAL CHEMICALS CO. 


Division of Notional Distillers Products Corporation 


99 Park Avenue, New York 16, N. Y. 





U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * Salt Lake City 
San Francisco * Seattle * St. Louis 




















The modern 310,000 kw Elrama power plant of the Duquesne 
Light Company, near Clairton, Pa., is ¢ letely sheathed in ALCOA 
Industrial Building Sheet to reduce maintenance costs, improve 
appearance. The use of lightweight ALCOA Aluminum curtain wall 
construction allows easy removal of panels for building modifica- 
tions or additions. 

In addition to aluminum siding, windows, tread-plate, handrails 
and many other ALCOA Aluminum products offer high corrosion 
resistance, low cost in hundreds of applications. 





This huge, 1-mile-long coal conveyor of the Philadelphia and 
Reading Corporation, located near Mahanoy City, Pa., is covered 
with ALCOA 3003 corrugated aluminum sheet. The aluminum 
covering has successfully resisted the high acid-sulfate atmosphere 
for twenty-five years. ALCOA Aluminum is also used extensively as 
siding on buildings at this installation. 





ALCOA Aluminum protects this prilling tower from 
corrosion in an ammonium nitrate plant of the 
Mississippi Chemical Company, Yazoo, Mississ- 
ippi. The tower is 120 feet high, 20 feet in 
diameter, and is one of many applications in 
which ALCOA Aluminum can be used successfully 
and economically. 


"hese service installations 


prove ALCOA ALUMINUM 


resists weathering 


SERVICE EXPERIENCE 
There have been many opportunities 
to examine samples of ALCoA Alu- 
minum alloys from actual installa- 
tions in service for periods up to 52 
years in widely scattered localities. 
These installations involve roofing 
and siding of alloys 1100, 3003 and 
3004; fencing of alloy 3004 and elec- 
trical conductors of EC grade alumi- 
num either as all-aluminum cable or 
as aluminum conductor steel rein- 
forced (ALCOA ACSR). The exposures 
were evaluated by measurement of 
depth of attack. In practically all 
cases the attack was shallow and 
generally less than that for related 
aluminum alloys exposed at ALCoa’s 
weathering stations at New Kensing- 
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ton, Pennsylvania, and Point Judith, 
Rhode Island. The data from these 
relatively severe exposure stations 
can be used, therefore, to estimate the 
performance expected from alumi- 
num alloys when subjected to the 
weather at most industrial and marine 
localities. 

Investigate ALCoA Aluminum 
today. Get all the facts. They’re in 
the new, free, double reprint, Re- 
sistance of Aluminum Alloys to Weath- 
ering, and Resistance of Aluminum 
Alloys to Chemically Contaminated 
Atmospheres. Use the coupon to ob- 
tain your free copies. 


Tune in “The Alcoa Hour"—NBC Television. 
Alternate Sunday evenings. See your newspaper 
for time and station. 


CPT > 


ooo 1: RS ON 


ALCOA 6. 
ALUMINUM | 


ALUMINUM COMPANY OF AMERICA 





SAS 





Aluminum Company of America 

903-D Alcoa Building 

Pittsburgh 19, Pennsylvania 

Please send me your new, FREE reprints, 
Resistance of Al Alloys to Weather- 
ing, and Resistance of Al Alloys to 
Chemically Contaminated Atmospheres. 











Name 





Company 





Address 
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The Hagan Delta ‘P’ Transmitter is a sturdy, 
compact, force-balance instrument for pneu- 
matically transmitting large pressure differ- 
ence measurements. Consider these features: 


. No stuffing boxes, torque tubes or pressure- 
tight bearings. 

. Not affected by static pressure changes. 

. Usable at any static pressures up to 3000 
psig. 

. Full scale pressure difference measuring 
ranges from 50 psi to 300 psi with 1% full 
scale accuracy. 

. Shut-off and by-pass valves integral with 
instrument. 

. Not damaged by accidental application of 


full line pressure to either side of measuring 
element. 


7. Stainless steel pressure elements, cadmium- 
plated steel frame. 


8. Shock and vibration rroof design. 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and Components for: Boiler 
Combustion Control, Metallurgical Furnace 
Control, Process Control, Aeronautical 
Testing Facilities © Industrial Water Treat- 
ment ©@ Chemicals for Water Conditioning 


HAGAN SUBSIDIARIES: CALGON, INC. © HALL LABORATORIES, INC. 





A few Applications of the 


Delta ‘P’ Transmitter 


Pneumatic signals from the transmitter 
are in the range of 0-30 psig, and may be 
used for indications and records, or for 
control of factors involved in such func- 
tions as: 


Pressure difference between steam and 
boiler feedwater headers. 

Steam pressure drop across superheater. 

Pressure drop between boiler outlet and 
turbine throttle. 

Pressure drop across high pressure heat 
exchangers. 

Measuring pressure drop across liquid 
flow control valves for graduated con- 
trol of pump discharge presssure. 

As a “square root” flow meter when pres- 
sure differentials are higher than con- 
ventional flow meter design. 

Measuring pressure differentials for alarm 
signal purposes under critical operating 
conditions, such as seal gas pressure 
during repair periods in a catalytic 
reformer unit. 


April 1956—CuemicaL ENGINEERING 




















the broadest line of 
cost-saving “packaged” 
boilers —for hundreds of 
applications 


sy two installations above are representative 

of Cleaver-Brooks’ broad range of standard 
models. The wide choice makes planning and 
selection of a boiler for your specific needs — 
large or small — a simple, time-saving procedure. 

Your nearby Cleaver-Brooks representative, 
with years of specialized boiler experience, can 
be of real service to you. Working with you and 
your engineers, he can help you to find ready an- 
swers to questions of size, loads, present and future 
steam or hot water needs, space and equipment 
arrangement. Where local conditions dictate, oil, 
gas or combination oil/gas firing can be selected 
for greatest savings. And once installation is com- 


See the classified 
pages of your 
phone directory for 
name of noarest 
representative. 
Send us your name 
fo receive regular 
issues of the new 
Cleaver-Brooks Bul- 
letin, or write for 
newest literature. 


CremicaL Encingerinc—April 1956 


es siacaaih oo 

CB SERIES — The ultimate in 
pact, quiet ing boilers. 
Sizes: 15 to 150 hp. 








LR SERIES — Standard of the in- 
dustry for hot water or steam ser- 
vice, for heating or processing. 
Sizes: 200 to. 600 hp. 


pleted, arrangements are made for factory-super- 
vised starting and training your operator. 

Keep in mind, too, the many fuel and main- 
tenance-saving advantages of four-pass design 
with forced draft .. . the standard equipment elec- 
tronic combustion controls which assure contin- 
uous, safe operation. 

Cleaver-Brooks boiler owners enjoy all these 
advantages and share in the combined application 
engineering experience of more than 19,000 in- 
dividual boiler installations. Put this experience 
to work for you. Cleaver-Brooks Company, Dept. 
D, 344 E. Keefe Ave., Milwaukee 12, Wis., U.S.A., 
Cable Address: CEEBEEWEST — all codes. 








Cleaver’ 


TWENTY-FIVE YEARS OF LEADERSHIP 
BY THE ORIGINATORS OF THE SELF-CONTAINED BOILER 





CHASE WAREHOUSE STOCKS: Beaumont,* Houston,* 
Los Angeles, New Orleans, Tulsa** , 


*Handied by Standard Brass & Mfg. Co. 
**Handled by Vinson Supply Co. 


Chase 4 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
The Nation’s Headquarters for Brass & Copper 
Cacinnst Detroit 
Cleveland Grand Rapids 
Datias Heeston 

St. Levis San Francisce 


Chase” Antimonial Admiralty 
resists dezincification—adds 
years to heat exchanger tube 
MET Clicks Adtinonial Admiralty Heat Ex- 


changer Tubes contain the right amount of anti- 
mony needed to resist dezincification and other 
forms of corrosion. That’s why Chase tubes last 
so much longer! 


And antimony will not weaken the tube in other 
ways! That’s why Chase tubes stay sound through 
years of adverse conditions in the field! 


When you replace Heat Exchanger Tubes, or 
plan a new installation, get the benefit of extra 
years of service. Insist on Chase Antimonial 


Admiralty. 


Learn more about corrosion problems, and how 
Chase can help solve them. Send for free Chase 
Condenser and Heat Exchanger Tube Booklet. 
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NEW FEATURES! HIGHER EFFICIENCIES! NEW ‘‘3-IN-1” DESIGN! 


AMERICAN BLOWER SERIES 106 INDUSTRIAL FAN 


Certified ratings! Pressures to 18” 
w.g.! Volumes to 125,000 cfm! 
Heavy construction! Choice of 3 
special-duty wheels! You get all 
these features, and many more in 
American Blower’s new Series 106 
Industrial Fans. 








Available in 16 sizes, each with a 
high efficiency rating. Series 106 
fans offer a wide range of optional 
accessories and construction fea- 
, tures to meet standard or special 
specifications — or you can buy it in 
7 sizes as an efficient, heavy-duty 
“packaged” industrial fan, complete 
with motor, V-belt drive and weath- 
ertight running-gear enclosure. 





Get complete data from your near- 
est American Blower Branch Office, 
or write for Bulletin 5306-H. 





ee 


Series 106 Industrial Fan 








Choose the wheel fo fit the duty 




















bby Canadien Fan Manufacturers and Amencan 
Sectety of Heating & Ventilating Enginesra, 


Air Handling — for effi- Material Handling — Long Shavings — spe- 





cient handling of air, 
fumes, or gases — either 
clean, or containing light 
concentrations of dust 
or materials. 








CEM 


American Blower 
products serve industry 


@ Air Conditioning, Heating, 
Ventilating Equipment 
Mechanical Draft Equipment 
Industrial Fans and Blowers 
Centrifugal Compressors 
Gyrol Fluid Drives 
Dust Collectors 
Refrigerating Machines 
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efficiently handles air or 
gases containing granu- 
lar material—dust grain, 
exhaust from buffing or 
grinding wheels. 


Division of American - Standavd 


cially designed for con- 
veying or handling air 
or gases containing long 
stringy material — wood 
shavings, fibers, alfalfa. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 





Thirty-five years of expanding appli- 
cation have demonstrated the value of 
“Virginia” Liquid Sulfur Dioxide (SO,) 
in over 40 diversified industries. This 
versatile, low-cost chemical, when 
teamed with “Virginia” technical know- 
how, has proved most satisfactory as a 
reducing, bleaching and preservative 
agent, neutralizer, reaction medium, 
antichlor, and pH control. 


“Virginia” is a national leader in the 
production of SO,. This leadership 
enables you to draw upon unexcelled 
production, storage and shipping re- 
sources for prompt deliveries in any 
quantities you need. No order is too 
large or too small. 

The chances are good that our SO, 
can cut costs and improve your prod- 


42 


ucts or processes. We'd like to explore 
these possibilities for increased effici- 
ency and economy with you. Send 
today for our SO, folder—or ask us for 
any aid our technical staff can give you. 


Industrial Department, VIRGINIA 
SMELTING COMPANY, Box 21, West 
Norfolk, Virginia. 


Field Offices: NEW YORK «+ BOSTON 
DETROIT « CHICAGO »« ATLANTA « ASHEVILLE 


Available in Canada and many other countries 
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.» , about soda ash service 
beyond the product itself 


If you have ordered West End soda ash you are sure of top quality .. . but 
that is only the beginning of West End service. Your requests in 
matters of routing, scheduling, invoicing and advices are both invited 
and encouraged. They are attended to promptly and cheerfully. Feel free 


to make requests... no matter how small... at any time. 





West End Chemical Company 
SODA ASH « BORAX « SODIUM SULFATE ¢ SALT CAKE + HYDRATED LIME 
EXECUTIVE OFFICES, 1956 WEBSTER, OAKLAND 12, CALIFORNIA+ PLANT, WESTEND, CALIFORNIA 


CuemicaL EncingeeRINGc—April 1956 








Controller 
mounts integrally 
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Full 
4-inch Width 
Scales and Charts 


In all the following CONSOTROL instruments, 
recorder and indicator units can be easily 
converted in field. 

© Recording Control Station with auto- 
matic/manual transfer 

© Recording Control Station with manual 
loading only 





| PRC-| TOWER TOP 















Models to Meet All Your Specifications 


© Recorder — single or two pen 
© Indicating Control Station with auto- 
matic/manual transfer 

© Indicating Control Station with manual 
loading only 

e Indicator — single or two pointer 
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CON SOTROE 


small-case 


panel instruments 


~ ser nackte ee ron, 


Here’s the “tops” 

in centralized recording 

and control efficiency! 

CONSOTROL* Instruments 

require the minimum of valuable 

panel space, yet provide 

unsurpassed operator convenience, 
visual accuracy, and ease of 
maintenance . . . maintain the highest 
standards of precision and dependability. 
For example: the simple CONSOTROL 
method of switching from automatic to manual 


eS ee ee ee ee 


control requires no memory or extra 
operations . . . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy. 
When it comes to servicing, there’s plenty of 
“finger room” ... all parts are uncrowded 

and easily removable. And just compare 
inking requirements with other designs. 
CONSOTROL needs ink 

filling only once or twice a year! 

These are only a few of CON- 

SOTROL’s advanced design 

features — available in both 

fixed-mounting and full pull- 

out type instruments. Get the 

complete story. Write for 

Bulletin 13-18. The Foxboro 

Company, 364 Neponset 

Avenue, Foxboro, 


Mass., U.S.A. 
*Reg. U.S. Pat. Off. 


_REG. U.S. PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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EAGLE-PICHER 


PV SUPERTEMP 


BLOCK INSULATION 
with the NEW “Precision-Finish” 


A TRUE-CUT BLOCK! Eagle-Picher’s new “precision- 
finish”’ is one of the most important insulation develop- 
ments in years. Here’s a highly efficient, all-purpose 
insulating block that is practically dustless. 





GREAT STRUCTURAL STRENGTH! Eagle-Picher PV Super- 
temp Block meets your specific demands for long-last- 
ing insulating block able to withstand a wide hot 
surface temperature range up to 1900 F. PV Block 
effectively resists steam and other moisture, does not 
disintegrate or lose thermal efficiency under heavy- 
duty service. 


EASILY INSTALLED! Lightweight PV Supertemp Block 
is easy to handle, requires only minimum reinforcing. 
It is easily cut to fit irregular areas—and no special 
tools are needed. 


WRITE FOR FREE SAMPLE TODAY! 


Compare Eagle-Picher PV Supertemp Block with other insulating blocks. 
You’ll appreciate the improved temperature control that pays off in 
greater fuel savings. You’ll sell yourself on the new “precision-finish”’! 


THE EAGLE-PICHER COMPANY || 


Since 18438 ? Producing a complete line of industrial insulations 


Cincinnati 1, Ohio 
(Member of Industrial Mineral Fiber Institute) . 
PICHER (Conforms to Commercial j 
Standard CS 117) 
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Moynos pump mustard to the filling line at Ploch- 
man & Harrison, Chicago and Jersey City. The 
Moyno can carry liquids, pastes, solids in sus- 
pension, abrasive-laden slurries—almost any- 
thing that will go through pipe—with positive, 
non-pulsating pressure. 


Mustard Mill Changes to MOYNO Pumps to 
Get Positive Displacement, Longer Pump Life 


A Moyno Pump installation at Plochman Featur es of the MOYNO that may 
& Harrison, makers of the famous Premium P 

Brand Mustard, illustrates the outstanding sol ve YOUR pumping pr ohlem 
performance of the Moyno Pump. They : 

have been pumping mustard to a filling ‘ : : 

line with the Moyno for over two years Gentle: no churning; won't break up 

without a single replacement of parts. They aa ae won't aerate liquids. 

are replacing other pumps with Moynos. cote estes <rtenaan tee. 


The mustard is pumped as a semi-solid. 
In addition, it has both an acid and an : " a 
abrasive content which causes other pumps Reversible . 
to wear out in a few months. Moynos i . 
handle a wide variety of products that are pum th e 
not pumpable with other types of pumps. in either direction. 
These include potato salad, chow mein, ska 
fruit, acid, alkalis, pastes, abrasive slurries, ~~ Positive Displ ace ment: 
paints, tar, cement, plaster, many others. Troub le Free . Moynos are available to pull up to a 29” 
The Moyno has a unique rotor and stator self priming; won't cavitate or vapor-lock. vacuum while discharging under pres- 
arrangement which forms sealed progress- Just one moving part—no valves to stick, sure. Big Moynos deliver up to 500 
ing cavities that move the material, provid- no pistons to gum up. Built for tough g-p.m. Pressures to 600 p.s.i. plus are 
ing positive displacement. For this mustard Service. Easy to a. available. 


handling job parts were made of stainless 
steel to assure trouble-free service and long 
pump life. Rotor and stator are available € » INC, 


in other alloys, or plastic compositions. 
Note the outstanding features of the QO SPRINGFIELD, OHIO © BRANTFORD, ONTARIO 


Moyno shown at the right. Perhaps your ~ 
pumping problems can be solved with the ‘ a 
Moyno. Write us today! Ask for a free 


copy of Bulletin CE It will give you 
complete facts! Fractional and Household Hoists and Large andSmall _— Propeliair Industrial 
< Pp , Integral HP Motors Fans Cranes Meyno Pumps _ Ventilating Equipment 


pumps with equal efficiency 
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FFACTIONATION _.2.c cccusivery vy armour 
| ne 


Uniformity in the fatty acids you purchase can spell 
the difference between profit and loss for your 
company. You need fatty acids possessing specific 
characteristics and composition. And, you must 
be sure that every shipment will have exactly the 
same characteristics and composition. Now, the 
production from Armour’s exclusive 2-system frac- 
tionation provides the answer to both problems. 
Armour’s modern plant uses fractional distillation 
to separate fatty acids through difference in boil- 
ing points, and solvent crystallization to separate 
acids through difference in degree of unsaturation. 
Because this wide variety of acids is produced 
under strict laboratory control and rigidly en- 
forced specifications, Armour is able to offer Neo- 
Fat® fatty acids of guaranteed composition! 


The consistent composition of Armour Neo-Fats 
means greater uniformity in your processing. It 
also means increased standardization of your op- 


The modern Armour plant at McCook, Illinois 
AX ARMOUR 
W CHEMICAL 

® 


DIVISION 


now gives you highest 
purity fatty acids of 
guaranteed composition! 


erating procedures and increased control of pro- 
duction resulting in more uniform quality end 
products. In shipment after shipment, you'll find 
Armour Neo-Fats will not vary in specified prop- 
erties, or composition. 

2-system fractionation makes it possible for you to 
order tank-car quantities of Neo-Fats offering 
single components in purities as high as 96%— 
highest in the industry. Thus, you can obtain the 
specific fatty acid you need free of other acids that 
detract from the quality of your formulations. We 
produce saturated fatty acids from 8 carbon chain 
lengths through 18, as well as various unsaturated 
acids. This is the most versatile and complete line 
of highest purity fatty acids available. 

Order by specification or by composition. Send the 
coupon now for further information about Armour 
Neo-Fat Fatty Acids—and how they can improve 
your profit margins. 


MAIL THIS COUPON WITH YOUR LETTERHEAD TODAY! 
ARMOUR CHEMICAL DIVISION 

1355 West 31st Street, Chicago 9, Illinois 

Please send me: 


(1) New 48 page brochure, "The Chemistry of Fatty 
Acids.” 


[-] New Specification Chart of the complete fine of 
Neo-Fat Fatty Acids, 


Name 





Title 





Firm 





Fg em RMN aca 2 
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© Armour & Company * 1355 West 31st Street * Chicago 9, lillinois sic 
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BLACK GOLD, BLACKSTRAP OR BLACK DIAMONDS 


~ooPENFLEX MOVES IT, AFLOAT OR ASHORE 


Whether cargo is a reasonably heavy liquid like crude 
oil . . . tacky like blackstrap molasses . . . semi-solid 
like asphalt . . . a granular solid like coal. . . it finds 
smooth passage through Penflex tubing. It can be 
non-combustible or highly volatile . . . Penflex leak- 
proof construction makes any transfer safe. 

Being flexible, Penflex tubing “gives” . . . rides 
with the tide in ship unloading . . . simplifies transfer 
from railroad cars and tank trucks . . . enables station- 
ary tanks to settle or “move” with temperature 
~ cog without breaking their connecting transfer 

es. 


It's rugged too . . . outlasts by far any solid piping 


or other types of hose in moving abrasive solids like 
coal, sand or copra. 

These combined features give Penflex numerous 
applications . . . as air intake or exhaust lines on 
Diesels and compressors, expansion joints on steam 
lines, piping for gases, water and all kinds of fuel and 
lube oils. 

You'll get some ideas on applying Penflex from the 
booklet “ G,”" which shows some of the 
types available and typical uses. Write today for 
your copy. 

Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers 
Lane, Philadelphia 42, Penna. . Branch Sales Offices: Boston 


New York * Chicago * Houston * Cleveland 
and Distributors in Principal Cities 


FLEXIBLE TUBING, AUTOMATIC BARREL FILLERS, PNEUMATIC RIVET PASSERS, ACCESSORIES AND FITTINGS 
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VERIFIED 
Powell Lubricated Plug Valves main- 
tain the 110-year tradition of quality and precision. Only the finest 
available materials are used. And painstaking quality control is rigidly 
enforced through each and every step of manufacture. 

Valve users who want one source of supply for lubricated plug as 
well as all types of bronze, iron, steel and corrosion-resistant valves 
will want full details on Powell Lubricated Plug Valves. 

For example, features include quick and positive operation—just a 
quarter-turn to open or close. Lubricant grooves surrounding each 
port provide a positive seal when the valve is closed. In an open posi- 
tion, seating surfaces are not exposed. Available in Steel and Semi- 
Steel through distributors in principal cities. 

For full details, write for the new PV-4 Catalog on Powell Lubri- 
cated Plug Valves. Just fill out the coupon and mail. Of course there’s 
no charge, no obligation. 


l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 


FIG. 1559G—150-pound Steel Lubricated 
Plug Valve. Gear operated 


FIG. 2200—175-pound W.0.G. Semi- 
Steel Lubricated Plug Valve 


THE WM. POWELL COMPANY 
2525 Spring Grove Ave. 
Cincinnati 22, Ohio 


Gentlemen: 

Please send me a copy of your PV-4 
Catalog on Powell Lubricated Plug 
Valves. It is understood that there is no 
cost, no obligation. 


name. 





title 








company. 


city 





zone. state 





The source of supply for all valve neede! 


POWELL VALVES........ 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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BETHLEHEM at BEAUMON 


Serves The 


— OIL INDUSTRY 
Ashore and Afloat 


Loading of a 171-ton Bubble Tower 
fabricated at the Beaumont Yard. 





Pao = 
Constructing Gas Compressor, Tank Bat- 
tery and Drilling Barges at Beaumont. 


New Construction: Drilling Barges and 
Tenders. Compressor, Deck, Oil, Supply and Tank 
Battery Barges. Fixed and Mobile Platforms. Propane, 
Anhydrous Ammonia, Caustic Soda, Molten Sulphur 
and Gasoline Barges. Tankers. Freighters. 


Repair and Conversion: Complete facil- 
ities for all types of craft from barges and tugs to T-2 
Tankers and C-4 Cargo Ships. Dry Docking. Voyage 
Repairs. Engine and Electrical Work. Copper and 
Steel Pipe Work. Cleaning and Painting. 


Fa brication: Storage Tanks. Refinery Vessels. 
Bubble Towers. Surge Tanks. Pressure Vessels. Heat 
Exchanger Shells. Stacks. Distilling Units. Agitators. 
Separators. Dehydrators. Floating Roofs. Gas and 
Liquid Pipe Lines. 


SHIP REPAIR YARDS 
wore torreon BETHLEHEM STEEL 


Baltimore Harbor Beaumont, Texas 
Los Angeles Harbor San Francisco Harbor 


. e J e e ~ 
: Shipbuilding Division 
SHIPBUILDING YARDS 
Quincy, Mass. Staten Island, N. Y. GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N. Y. 


Sporrows Point, Md. Beaumont, Texas P 
7 ’ a On the Pacific Coast shipbuilding and ship repairing are performed by 
Terminal Island, Calif. San Francisco, Calif. the Shipbuilding Division of Bethlehem Pacific Coast Stee! Corporation 
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PERCENT EFFICIENCY 


KEY TO LOW COST D-C POWER is uniformly high efficiency 
of G-E sealed-tube rectifiers shown at right. Workman above 
is checking charging rate of part of day’s output. PERCENT LOAD 


Westric Battery Co. reports . . “‘power costs down, 
production up with G-E sealed-tube rectifiers” 


Over a year ago the Westric Battery Company of Denver, 
Colorado, replaced its rotating d-c conversion equipment with 
a General Electric 150-kw d-c unit substation . . . a co-ordinated 
equipment including an efficient mercury-arc rectifier with sealed 
ignitron tubes and associated transformer and switchgear. 
Lee Hill, President, now reports: ‘‘We find that this G-E 
sealed-tube rectifier is paying for itself in savings on power 
costs . . . and in increased production. High efficiency is the 
most important factor, but the fact that it requires almost no 
maintenance or attention by operating personnel is also very 
important. And its consistent operation with excellent voltage 
regulation has made possible an increase in both the quantity 
and quality of our output of some 1000 lead-acid batteries a day”’ 
FOR YOUR D-C APPLICATIONS, too, G-E mercury-arc recti- 
fiers can provide similar advantages. Thousands of users have 
found them the most economical source of d-c power for 
machine tools, steel mill and printing press drives, electro- 
chemical processes, elevators, cranes, etc. For complete details, 
see your nearest G-E Apparatus Sales Representative. General 


Electric Company, Schenectady 5, New York. 524-4 
MINIMUM ATTENTION required by G-E sealed-tube 


Progress /s Our Most Important Product 
rectifiers has impressed both Lee Hill, President (r) 


and Ed Hilliard, Vice President, Westric Battery Co. iG FE N = 4 A [ QB i LE C T 8 i C 
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NEW SVORTHINGTON SELF-PRIMING PUMP with motor 
and lfase. Three standard sizes fit this versatile pump 
to a ‘Jnriety of capacity and head requiremerts. 
Astshown in cutaway, impeller mixes liquid trapped 
in sujtion chamber with vapor or air from suction 


and #prces mixture into recirculation chamber. Vapor 





ence?” 








oe EXCLUSIVE RECIRCULATION PORT 


leaves by discharge pipe, while vapor-free liquid falls 
back through recirculation port (red) for remixture 
with vapor. Process continues until pump is primed. 
Easy replacement of recirculation port permits use of 
variety of impeller sizes and maintenance of critical 
clearance between impeller and port. 


* Worthington’s super-stainless corrosion resisting alloy steel. 


aan 
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centrifugal chemical pump 


Features wider coverage in capacity and head 
than any similar pump in the chemical industry 


Three pump sizes, plus exclusive Worthington re- 
movable RECIRCULATION PORT, plus a variety of dif- 
ferent impeller diameters for each pump, make this 
new pump the most versatile self-priming corrosion 
resistant pump available. 

It’s the Worthington type CNGK. Part of the Worth- 
ington SESC line, this new pump is recommended for 
chemical sump pumping, tank-car unloading, or any 
application where both liquid and vapor handling ca- 
pacity is required. 

Key to the CNGK’s flexibility (see photo at left) is the 
exclusive new Worthington removable recirculation 
port. Here’s what the removable recirculation port 
gives you: 


1. Wider coverage without the use of belt drive. In each 
pump size, impeller diameter can be cut down with 
very little change in priming time. Various combina- 
tions of impeller diameters, and recirculation port 
lengths are available for each pump. This means that 
the close clearance required between impeller and re- 
circulation port can be maintained regardless of im- 
peller diameter. 


2. Renewable clearance at tongue. Removable recircu- 
lation port allows replacement of this part in those 


services where severe wear may be encountered. This 
feature enables the pump user to renew a critical 
clearance with a small repair part. 

3. Smaller, lighter pump with faster prime. The recir- 
culation port is designed for maximum recirculation 
velocity. This cuts down the volume of liquid required 
to transfer a given amount of air or vapor from the 
suction to the discharge pipe and allows smaller vol- 
ume for suction and discharge chambers than in other 
designs. 

4. Versatility is further carried out since these pumps 
are designed for both packed stuffing box or mechani- 
cal seal operation. Worthington’s type EA mechanical 
seal, proven over many years of operation in the Chem- 
ical Industry, is available on the type CNGK pumps. 
The pump and mechanical seal are an integrated de- 
sign, and all parts of the mechanical seal are as corro- 
sion-resistant as the pump itself. 

Remember — the CNGK is part of the standard SESC 
pump line. Minimum use of special parts means lower 
initial costs and easier, faster servicing. 

For complete data on this latest Worthington stand- 
ard chemical pump, write today for bulletin W-350- 
B-13. Worthington Corporation, Section PC.5.39, Har- 
rison, New Jersey. PC.5.39 












































































































































WORTHITE SELF-PRIMING CENTRIFUGAL PUMP COVERAGE (TYPE CNGK) 
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WIDER HYDRAULIC COVERAGE than for any other self-prim- 
ing centrifugal chemical pump is provided by the new 





CNGK. Chart shows coverage for 60-cycle motor speeds 
(50-cycle ratings on request). 





WORTHINGTON 
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Gardner Denver... Serving the World’s Basic Industries 


Naas 


Oil-Frpe air with no maintenance penalty... 
Gardrier-Denver Carbon Piston Compressors 


Pure, oil-free air that’s safe for textiles, plastics, foods, 
beverages, automation instruments. Low-cost air that’s 
economical for maintenance tools and regular plant 
operation. 
You get both from the Gardner-Denver CRX Carbon 
Piston Compressor. . 
Self-lubricating carbon, used for pistons and other 
parts, does away with any need for oil in the cylinder. 
Yet, user reports show that cost per cubic foot of air 
compressed by the CRX matches usual compressed air 
costs. There’s no maintenance penalty—no need for two 
separate compressed air systems in your plant. Send for ; 
Another popular industrial com- 


Bulletin CRC-10 today. pressor .. . the compact, efficient 
Gardner- Denver WB. 


GARDNER - DENVER 


f THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


April 1956—Cuemicat ENGINEERING 





sisa on : 


AUTOMATIC CYCLING OF PLATE AND FRAME TYPE 
FILTER PRESSES 


Automatic, practically continuous, filtration is 
now available in a plate and frame type of 
filter with the Eimco-Burwell Filter. 

This filter developed to give a high rate of 
filtration on difficult, hard to filter, slurries 
where the particle size is measured in microns 
and where tha filtrate must be brilliantly clear, 
has been used on slurries previously believed 
unfilterable on any automatic or semi-automatic 
filter. 

These Eimco-Burwell filters have in many cases 
improved the conditions in the plant by: (1) pro- 
ducing a clearer filtrate, (2) increasing the capac- 


ity of the filter station on amount filtered per — 
square foot of filter area per hour. (3) Reducing 
to practically zero the shut down time required 
for cleaning. (4) Increasing media life per ton 
of production. (5) Reducing the operator's physi- 
cal labor. (6) Washing out more of the solitble 
values. (7) Upgrading the concentrate to a more 
salable product, and in many other ways increas- 
ing the general plant efficiency. 

Let Eimco provide you with data on filtra- 
tion of products similar to your own on an 
Eimco Filter designed to specifically handle that 
material. 


ists 





T 


Salt Lake City, Utah—U.S.A. 


EIMCO CORPORATION 


Export Offices: Eimco Bidg., 52 South St., New York City 





New Vork, i. Y. rey Sen Francisco, Calif. 91 Peso, Tex. 
Perodena, Calif. 


Heuston, Texas Vancouver, 8.C. London, 
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PRE-HEATED SULFUR is combined with pre-heated hydrogen in Stainless Steel catalyst chamber to form hydrogen sulfide gas. 


HOW STAINLESS STEEL 


SODIUM SULFHYDRATE comes through Stainless tubing into this Stainless filter press and is pumped into Stainless weigh tanks. 
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AFTER FILTRATION, the solution is pumped to these flaker feed tanks, equipped with Stainless pumps, agitators and piping. 


UPHOLDS PURITY 
in sodium sulfide production 


AT HOOKER ELECTROCHEMICAL COMPANY, NIAGARA FALLS, N.Y. 


Hooker Electrochemical Company, Niagara Falls, N.Y., is 
a major factor in the marketing of sodium sulfide in the 
United States; and the firm goes to extraordinary lengths 
to protect its market by maintaining the highest standards 
of purity. 

Almost automatically, this means the generous use of 
Stainless Steel where there is the slightest danger of con- 
tamination, resulting from corrosion. Stainless Steel serves 
in the sulfur boiler, pipelines, condensers, separators, filter 
presses, pumps, flakers and agitators. 


Besides guarding purity, Stainless Steel often simplifies 
design. The agitators, for instance, could be made much 
larger, because the strength of Stainless permits it to op- 
erate at such a high stress level. Hooker had no trouble 
fabricating their Stainless equipment; in fact, it was prac- 
tically all done locally. 

To guard purity, resist corrosion, withstand high stresses 
and temperatures, nothing can equal Stainless Steel for 
chemical equipment. To be sure of service-tested quality, 
specify USS Stainless Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH - 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP - PLATES - BARS - BILLETS - 


U wt se 


S$ Af € 3 


PIPE + TUBES - WIRE - SPECIAL SECTIONS 





> t & £5 


Come to STRUTHERS WELLS 


LINING processing vessels of all kinds for 36” I.D. x 43’ high. Working pressure is 
chemical plants and refineries is another 600 lbs. Lining is welded to outer wall to 
service in which Struthers Wells specializes. become an integral part of the processing 
Years of engineering experience and exten- _ vessel. 

sive fabricating facilities enable us to build Vessels can be furnished lined with ti- 
lined vessels that meet all codes and require- tanium, stainless steel, nickel, silver, has- 
ments. telloy and other weldable metals to suit 

The vessel illustrated is Inconel-lined, your applications. 


truthers ' 
Syn: ) STRUTHERS WELLS CORPORATION 


TITUSVILLE, PA. 
Plants at Titusville, Pa. and Warren, Pa. 


Offices in Principal Cities 
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no problem for Clarage rubber-lined fans 


Clarage’s distinctively heavy-duty construction, 
plus the added advantage of special coatings, add up 


to far longer service life. Important savings for you! 
c 


The Clarage fans above are now serving as leach 
tank exhausters, handling fumes from a concentrated 
brine solution containing up to 5% hydrochloric acid. 
In this case, all interior fan parts are protected by a 
layer of rubber vulcanized to the metal. For other 
extra-severe applications Clarage fans can be treated 
with other special coatings, lead lined, or built of 


special construction. 


If you’re seeking fans that have what it takes — in 
Send for Bulletin 702-A every respect —call us in. CLARAGE FAN CO., 


Kalamazoo, Michigan. 


-+- dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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Sulphur printing, illustrated here, is one of the 


control inspections used by A. ©. Smith. The test is designed to deter- 


mine the amount and segregation of sulphur present in forgings. This 


inspection evaluates the forging for welding. 
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ing characteristics. 
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Still another method of flaw detection used by A. O, Smith Ultrasonic testing (inspection utilizing high-speed sound 
is the magnetic particle test. Magnetic particle tests are waves) is another method A. O. Smith uses for quality con- 
ideal for detecting surface and sub-surface faults in ferrous trol of heavy sections. The picture shows an additional 
materials. In this picture, technicians are shown inspecting application of ultrasonic testing — operator is determining 
the welds on a pressure vessel. wall thickness of 167,000-Ib, vessel. 


Nondestructive inspection is one more reason for the dependability 


of A. 0. Smith vessels, exchangers and other process equipment. 


sie Illustrated here are just a few of the nondestructive testing 
le : processes by which A. O. Smith maintains the quality of its 
hag , products. Of course, there are many other tests, too — both 
~ nondestructive and destructive — all designed to help create 
~ equipment that will excel in your operations. 

\ A. O. Smith was one of the members of the original commit- 
tee that first established radiographic inspection techniques 
and standards. Also, we have used magnetic particle testing 
since 1934 ... ultrasonic testing procedures since 1945, 


. a better way 


Smith 


© 7 kr. OF 8 
PROCESS EQUIPMENT DIVISION 
HEAT EXCHANGERS « PRESSURE VESSELS 
Milwaukee 1, Wisconsin 
International Division: Milwaukee 1, Wisconsin 
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You can see why 
Saran Lined Pipe 


cuts corrosion costs 


Liquid never touches metal in saran lined pipe even 
at a flanged connection like this. 


It’s made of corrosion-resistant saran swaged into rigid 


Saran Lined Pipe Company non-bursting steel . . . liquid never touches metal in these installations 


2415 Burdette Avenue 
Ferndale 20, Michigan 
Dept. SP626A Here’s your best way to convey acids, Installation costs are low because saran 


mT ee ee alkalies and other corrosive liquids— __lined pipe can be cut and threaded in 
the field with available pipe fitter’s tools. 


saran lined pipe, fittings, and valves. 
Its rigidity means few supporting struc- . 


CN scecieectiictsninteteiciletiecanielattatacaceiertnie ND sanitiipiatcontietag . eS ‘ i$ 
This modern piping is corrosion re- 


Conpeny: sistant .. . forms snug, leakproof joints tures are needed. 

. is available for working pressures Saran lined pipe has an outstanding 
up to 150 psi. Fittings and valves are record of trouble-free performance in 
also available in steel for working pres- many industries. THE DOW CHEMICAL 


sures to 300 psi. company, Midland, Michigan. 


econ 


Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Midland, Michigan. 


you can depend on DOW PLASTICS 
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REFRIGERATION GAS GATHERING 


énee IYS0 


-.» FULLER ROTARY MOTION 













has been the key to SMOOTHER, MORE EFFICIENT, 


LOWER COST AIR COMPRESSION 


The unique revolving principle pioneered by Fuller is 
the heart of the Fuller Rotary Compressor—both 
single- and two-stage types—and provides 
impressive cost, maintenance and operating advantages. 


Simplified Fuller design consists essentially of a rotor 
eccentrically mounted in a cylinder to form a crescent 
divided into sections by the rotor blades. Each section 
or pocket carries air from one end of the crescent to the 
other without reversal of flow and with measurable im- 
provement in volumetric efficiency. The rotor blades 
move freely by centrifugal force alone and compensate 
automatically for wear. As a result, Fuller Rotaries can 
operate indefinitely without 
care and the occasional in- 
spection check required can 
be made with fewer men and 
in far less time. 





Clip, fill in and mail the coupon for detailed information 
about Fuller Rotary Compressors for 
plant services, refrigeration or gas gathering. 


134 FULLER COMPANY 
Bridge St., Catasauqua, Pa. 


A SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORP. 
uoWVan Chicago + San Francisco » Los Angeles + Seattle » Kansas City - Birmingham 


Fuller 


n harnessing AIR 


pioneers 
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| psig and capacities to 3300 cfm. We will be glad to ie 


’ FULLER COMPANY 


_ NAME C) Plant Services 
| TITLE CD Refrigeration 
CO. NAME [J Gas Gathering ; 


| STREET ADDRESS 

























COST-SAVING ADVANTAGES 

1. Smooth, pulse-free, one-way air flow a 

2. Almost complete lack of vibration permits use of © 

light foundation x 

3. Far fewer moving parts insure low maintenance : 

4 Small size for high capacity permits instalation in © 

minimum space 

- Direct drive further reduces space requirements i 
. Valveless design permits continuous, unsupervised 

operation and greatly reduces maintenance 


aw 


Fuller Rotary Compressors: 
® Maintain original capacity for the lifeofthe machine | 
© Provide a high degree of reliability, thereby reduc- | 
ing standby capacity requirements 

@ Have few moving parts, thus sharply reducing parts 
inventory 

@ Require minimum supervision and inspection 


It will pay you to compare Fuller Rotaries with other | 
compressors and evaluate Fuller advantages to your © 
operation in terms of annual net savings. Fuller © 
Rotaries are available for industrial pressures to 125 || 


supply you with facts based on actual experience with | 
Fuller installations over the past 25 years. 


i 


Bridge St., Catasauqua, Pa. KS 
Please send me, without obligation, descriptive literature on th 
Fuller Rotary Compressor. I am specifically interested in a pres 
sure of psig and a capacity of cfm, to be used for: | 
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CITY. 
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The Be 


OF FAN ENGINEERING ARE IN IT! 


“Wheel-suited”, streamlined 


housing for best air flow Stable from 


free air delivery 


Bell-shaped die-formed to shutoff 

inlet, welded-on ‘ 

die-formed curved £ Non-overloading 
inlet vanes for 


most efficient Die-formed 


oF omy : backward 
curved blades 
Ample collar : for stable 
for easier air flow 
duct connection 


Low cut-off Outlet 
designed for best 


Anti-friction air delivery 


or sleeve 
bearings 


The “Buffalo” Type BL 

Ventilating Fan is the result of 

a great deal of research added to what 

we've learned about air handling in all these 

years. A variety of improved housing and wheel 

designs were put through exhaustive tests for perform- 

ance — stability — noise level —critical rotor speeds. The 
wheel shown at right, for instance, proved superior to any 
other design. Its dished, die-stamped flange and backward curved 
blades assure stable air flow. Write for Bulletin F-100 and see 
the “Q” Factor* features that make “Buffalo” your best air buy! 


*The “Q” Factor—the built-in Quality which provides trouble-free satisfaction 
long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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A. TEXASHLLINOIS MATURAL GAS PIPELINE 


CIA. PETROLERA SHELL DE CUBA, S.A. 





Among Major Projects... 


In industry's service Bechtel jobsites cover the map MAP LEGEND 


R R INDUSTRY 

ee from British Columbia to Cuba. Other projects are 
located in Hawaii, South America, England, Italy, 
the Middle East, Korea and the Philippine Islands. 


Oil Refinery 

Steam Power Plant 
Hydro-Electric Power Plant 
Chemical Plant 


Engineering and construction experience accumulated in many parts of the Pipe Line 


world enables Bechtel! to move into any area—foreign or domestic—and complete 
assignments with speed and economy. “Ahead of schedule, under budget” is an 
objective consistently met in practice. 


B E C H T E L C 0 R P 0 R AT l 0 N © Los Angeles SAN FRANCISCO New York 


CANADIAN BECHTEL LIMITED © Toronto 


Manufacturing Plant 
Atomic Energy Facility 
Smelter 

Compressor Station 
Dam 


Fg@e hx REGee 


Electrical Distribution 





8 modifications 


Changing basic designs to match the 
specifications of different machines or 
models is a fast, easy routine at Cleveland 
Trencher Company, Cleveland, Ohio— 
thanks to Kodagraph Autopositive Paper. 


of the original design 
without a minute wasted on redrafting 


Tn the case of the transmission design drawings shown 
above, eight separate modified designs were required. 
So a like number of Autopositive Paper intermediates 
were made instead of redrafting time after time. 


To each of these intermediates—with dense black 
photographic lines on a translucent base—the draftsman 
only had to add the variables and correct dimensions. 


The Cleveland Trencher Company finds other impor- 
tant uses for Autopositive Paper intermediates — uses 
them instead of valuable original drawings in direct- 
process print production and in the “changes pending” 
file to show proposed revisions. 


Another drafting-room favorite is Kodagraph Autoposi- 
tive Film, which speeds the production of parts books 
illustrations. Complicated paste-ups are reproduced in 
exceptionally fine detail on this translucent film, which 
is used to produce direct-process prints or offset plates. 


No negative step 


Kodagraph Autopositive Paper and Film produce posi- 
tive intermediates directly in ordinary roomlight. Only 
standard print-making equipment and familiar photo- 
graphic processing are required. A fast, easy routine for 
you or your local blueprinter! 


Kodagraph Reproduction Materials 


MAIL COUPON FOR FREE BOOKLET-——————————————— so 


EASTMAN KODAK COMPANY 


Graphic Reproduction Division, Rochester 4, N. Y. 


105 


New booklet is Gentlemen: Please send me a free copy of your new booklet on Kodagraph Reproduction Materials. 4 


jam-packed with 


Name 


Position 





valuable tips on 
saving drafting Company 





time, protecting Serect 





drawings, getting 
better prints, City 
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The Latest at | AVERA... 


Lavera’s new Platformer adds another vital unit to 
France’s growing petroleum refining facilities for the 
production of high octane gasoline. 





A. the Lavera Refinery of Société Francaise 


des Pétroles BP, near Marseilles, France, a 
6000 BPSD catalytic reforming unit has recently 
been completed. 

In the design and construction of this modern 
processing unit the engineering knowledge and 
methods of three great nationalities were coordi- 
nated and combined for the progress and expansion 
of free world enterprise. The unit embodies the 
latest United States design techniques, adapted 
to French standards by English and French engi- 
neers. It incorporates materials and equip- 

ment largely of French manufacture and 

was constructed by French mechanics. 


Stone & Webster Engineering Corporation, in 
cooperation with its British and French affiliates, 
provided the necessary engineering, procurement 
and supervisory construction services. 

This and the similar units erected at Kent Oil 
Refinery Ltd. and National Oil Refineries Ltd. 
for The British Petroleum Company Ltd., in 
the United Kingdom illustrate the international 
scope of integrated assistance available to refiners 
throughout the free countries of the world by the 
Engineering Corporation and its affiliates. 


Write or call us for information as to how 
our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh 


Houston 


San Francisco Los Angeles Seattle Toronto 





1S) 
Respiratory 
Protection 


"I \ \ | () 
we) Two Best Buys 


in Respirators for 
Paint Spraying! 


R-5051 
Twin 
Cartridge 
Respirator 


\} 


e Exceptionally Long Filter Life | 
e Extremely High Efficiency 


R-2031 
Respirator 


For complete security and the finest respiratory protection against paint 
sprays and vapors you need only the AO R-5051 Respirator plus AO R-65 
auxiliary filters which prevent droplets of paint from plugging the chemical 
cartridges. R-65 filters are packaged 200 per box and two R-66 auxiliary filter 
clamps are provided with each box of auxiliary filters. The R-5051 is approved 
by the U. S. Bureau of Mines for use against organic vapors. (Approval No. 
BM-2304.) 

The single cartridge AO R-2031 Respirator is light in weight for comfort, 
highly efficient . . . and engineered for long life. For this quality protection in 
paint spraying merely order the R-2031 Respirator plus AO R-7 auziliary fil- 
ters. These auxiliary filters prevent paint droplets from plugging the chemical 
cartridge. R-7 filters are packaged 100 per box and are easily attached or re- 
moved from the respirator. 

Your nearest AO Safety Products Representative can supply you with the 
face piece and components to meet 
your special needs. Check with him 
also for AO safety glasses and protec- co aipee ( hy ical 
tive clothing. i 





XK TT.M. Reg. by American Optical Company 


4 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 














Call the man with the ANSWERS! 


Your Chromalox representative has the 
answer to your routine as well as unusual 
heating problems. 

No matter where heat is needed, on 
the production line, in offices, ware- 
houses, there is a Chromalox electric 
heating package especially designed for 
the job. Your Chromalox representative 
offers you prompt, competent counsel, 
on all heating problems. 

His on-the-spot engineering assistance 
is backed up by thirty-nine years’ ex- 
perience and know-how in the design, 
manufacture and application of Chrom- 
alox electric heating units. 

The Chromalox line, manufactured 
exclusively by Edwin L. Wiegand Com- 
pany, is the world’s most complete line 
of electric heating equipment. 15,000 
standard types, sizes, and ratings... 
the world’s largest stock .. . plus a com- 
plete range of controls and accessories. 
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tive the next time you are faced with a 


Contact your Chromalox representa- 


heating problem or write direct for 
application information. 


Edwin L. Wiegand Company ¢ 7514 thomas Boulevard, Pittsburgh 8, Pa. 


Edwin L. Wiegand Company 
7514 Thomas Boulevard, Pittsburgh 8, Pa. 


Please send me the literature checked below: 


C1) General Industrial Electric D Electric Heaters for Electroplating 
Heating Units 

C Industrial Radiant Heaters 

2 101 Ways to Apply Electric Heat 


C How to Solve Winter 
Problems with Electric Heat 


(C Process Air Heaters 


() Thermwire Heating Cable 
(2 Cartridge Heaters 

CD Circulation Heaters 

0 Strip Heaters 

C Comfort Heaters 


[_] Have a Field Engineer contact me. 


Nome 


CD Electric Range and Water 
Heater Units 

C) Baseboard Heaters 

DC Radiant Wall Panels 

C) Fan Driven Woall insert Heaters 

C) Hi-Flow Portable Heaters 

C) Utility Spot Heaters 





Company 





Address 

















PERMITS OUTDOOR OPERATION—This Wagner 15 hp, 
totally-enclosed, fan-cooled motor drives an agitator 
which mixes hydrated lime with plant water. This 
motor’s totally-enclosed, corrosion-resistant, cast-iron 
construction protects it from the elements and keeps 
it always “on the job.” 


WHERE DUST PREVAILS—A 60 hp, 1160 rpm Wagner motor drives this pulverizer 
which grinds down oversize fertilizer. Its totally-enclosed construction keeps fer- 
tilizer dust out and mechanical and electrical stability in. 


Wagner Standard Motors do 
specialized jobs at 


Missouri fertilizer plant 


The Missouri Farmers Association has its own fertilizer plant in Joplin, 
Missouri. Technically, it is called a “high analysis granulating unit.” AT REDUCED SPEED—In this application, a 100 hp, 1160 rpm 
Principal chemical compounds manufactured are phosphoric acid and Wagner motor drives a Rotary Fertilizer Drier at 5 rpm 
ammonium phosphates. With an annual capacity of 70,000 tons of through a Falk Motoreducer. 
fertilizer, this: farmer-owned plant is one of two of its kind in North 
America. 
In this plant, designed by the Dorr Company and built by Merritt- 
Chapman and Scott Corporation, you'll find more than 100 standard 
Wagner totally-enclosed motors providing the power for pulverizers, 
grinders, blowers, conveyors and pumps, operating under adverse 
conditions—where open-type motors would quickly fail. 
Whether it’s a job of producing plant food or any of hundreds of 
other industrial operations . .. Wagner Standard Motors can do the job 
reliably, economically and well. Wagner engineers are qualified to 
specify the correct motors for your requirements. Consult the nearest 
of our 32 branch offices—or write for Bulletins MU-132 and MU-203. 


Wagner Electric @rporation 

6407 Plymouth Ave. « St. Lovis 14, Mo., U.S.A, 
IN CORROSIVE ATMOSPHERE—These 5 hp, 3500 rpm Wagner 
motors drive pumps that handle 93% sulphuric acid. But 
even sulphuric acid is no deterrent to the reliable operation 
of these motors because of their corrosion-resistant cast-iron 
frames and totally-enclosed construction. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS © TRANSFORMERS © INDUSTRIAL BRAKES © AUTOMOTIVE BRAKE SYSTEMS ~ AIR AND HYDRAULIC 





You wouldn’t 


carry water 


in goat SRiNS... 


...50 why ship liquids the old fashioned way? 


SWITCH TO SHIPPERS' CAR LINE FOR MODERN TANK CAR SERVICE 


Shippers’ Car Line is the exclusive 
sales agent and lessor of the ACF- 
built DURADOME tank car. When 
you buy or lease from Shippers’ you 
get the finest tank cars available to- 


eering and a nationwide network of 
car repair shops to assure modern, 
efficient maintenance. Contact your 
Shippers’ representative for all the de- 
tailsof modern tank car service—devel- 


CHICAGO, ILL. © HOUSTON, TEX. © SAN FRANCISCO, CAL. © MILTON, PA. ¢ EAST ST. LOUIS, ILL. * 
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day. What's more... SHPX tank cars 
comprise the most modern fleet in 
operation . . . backed by ACF engin- 


oped through more than 35 years ex- 
perience in the leasing, operation and 
maintenance of tank cars for industry. 


SHIPPERS’ CAR CINE CORPORATION 


A subsidiory of CQ. C €& INDUSTRIES, incorporated 
30 Church Street, New York 7, N. Y. 


SMACKOVER, ARK. * TULSA, OKLA. * 


RED HOUSE, W. VA. 
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NORTH KANSAS CITY, MO. * 





Making control look easy 


in automatic proportioning 


These Richardson Scale Company technicians have an impor- 
tant job...checking out a remote control panel for a 
Richardson Select-O-Weigh Proportioning System. Large units 
or small, like this one—all get the same thorough pre-shipment 
test. Here accurate proportioning is made to look easy—just 
a matter of setting a dial. But there’s more to automatic 
control than a control panel . .. much more! 

Richardson engineers know that accurate control of material 
flow and exact proportioning depend as much on precise 
design of storage bin, feeder, and scale as they do on 
electronic perfection. The storage bin must be properly sloped 
to prevent bridging or flushing; the feeder must provide 





When it comes to proportioning, you're in good company 
when you come to Richardson. Look at some of the others 
whe now have proportioning by Richardson: 


The Firestone Tire & Rubber Company * General Foods Corp. 
General Electric Company * U. S. Bureau of Mines 
Reynolds Metals Company * American Rice Milling Co., Inc. 
Union Carbide & Carbon Corporation * Ford Motor Co. 
Fleischmann Distilling Corp. * The Flintkote Company 
Johnson & Johnson * National Distillers Products Corp. 
Owens-illinois Glass Co. * Pittsburgh Coke & Chemical Co. 
Celanese Corp. of America * Goodyear Tire & Rubber Co. 








E. 1. Du Pont de Nemours & Co., Inc. * and many more. 





positive, consistent material movement; the scale must weigh 
accurately to within superfine tolerances. And all must be 
integrated to insure a dependable, correlated performance— 
without human supervision all along the way! 

The value to you of a Richardson Select-O-Weigh system 
lies in the quality of your finished product ... both now and 
for year after profitable year. Protection of that quality is 
worth greater consideration than initial cost (and Richardson 
costs less on a value per dollar basis). It is worth your thorough 
analysis of the proportioning system itself! Richardson invites 
you to analyze—and specify—Select-O-Weigh. Send for Bulletin 
0351 for more information. 


Cichardson_ 


| MATERIALS HANDLING BY WEIGHT SINCE 1902 | HANDLING BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 
Atlanta * Boston * Buffalo * Chicago * Cincinnati * Detroit 
Houst * M his * Mi lis * NewYork * Omaha 
Philadelphia * Pittsburgh * San Francisco* Wichita * Montreal 
Toronto * Havana * Mexico City * San Juan 
Richardson Scales S.A. 1-3 Rue de Chantepoulet, 
Geneva, Switzerland 
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TODAY 


Brunner experience 
provides engineered 
air power” for the 

complete range of. 
compressed air needs! 





BRUNNER MANUFACTURING COMPANY, UTICA, N.Y. 


THE BRUNNER CO., GAINESVILLE, GA. 


IN CANADA: BRUNNER, CORP. (CANADA) LTD,, TORONTO, ONT. 


“GO BRUNNER” 


For Air Compressors to fit any space, any 


H requirement. Choose from a complete line 
- 
of vertical, horizontal and “Du-Al’ models 


... from %4 through 50 H.P, 


























TAYLOR 
TRANS-SCAN-LOG* 
CONTROL SYSTEM 


PUT YOURSELF 
IN THIS 


...and ask yourself these questions 


Is scanning and logging, as | understand it, 

economically justified? 

Perhaps not, if you’re thinking just of mechanical logging of 
all variables, which gives little more than an accurate historical 
record of what has happened. But the new Taylor TRANS-SCAN- 
LOG System makes the operator more than a score-keeper. It 
enables him to instantly visualize, evaluate and act upon every 
processing irregularity as it occurs — without leaving his desk 
in front of the panel. 


What effect would the TRANS-SCAN-LOG System have on 


my control room space and operator requirements? 

It will take approximately 60% of the space normally required 
by a standard graphic panel without scanning and logging. 
The compactness of this “intelligence center” enables oper- 
ator to supervise a greater percentage of the process. Because 
the scazning and logging equipment is an integral part of the 
process control, one operator can identify and correct any off- 
normal condition, as well as having a continuous trend record. 
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Where can | see this unit in operation? 

We cordially invite you to come to Rochester to see this com- 
plete data collecting system in operation, because we believe 
that its many unique features do make it economically justified. 


Your Taylor Field Engineer will be glad to make the necessary 
arrangements. In the meantime, write for Bulletin 98268. Taylor 
Instrument Companies, Rochester, N.Y., or Toronto, Canada. 


*Trade Mark 


Taylor Lnslruments 


MEAN ACCURACY FIRST 
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This is the reliable Coppus Turbine furnished with either type of wheel 


Wide bucket “L’”’ type wheel 


Regular type wheel 


Top performance in all COPPUS TURBINES 


Both the regular type wheel or wide 
bucket “L”’ type wheel give you Coppus 
proven high quality and low mainten- 
ance cost. The “‘L” type wheel is the 
new development for use where low 
water rate is essential. 

Coppus “Blue Ribbon Turbines’ 
earned their fine reputation right on the 
job. Users vouch for their top quality 
performance and their low maintenance 
cost. 

In the words of the supervisor of a 
large chemical company: “‘Coppus tur- 
bines require so little maintenance that 
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a person would starve to death, if he 
depended on it for a living.” 

Proven features of all Coppus Tur- 
bines: 
@ Turbines rated close to your hp re- 
quirements, from 150 hp down to 
fractional. No need to buy a bigger, 
costlier turbine than your conditions 
call for. 
e@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 


@ Exclusive pilot operated excess speed 


“BLUE 
RIBBON" 


safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 
Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbines. 


COPPUS ENGINEERING CORPORATION 
224 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER 


URBINES 





“U.S. Pilot Pinch Valves 
Last Twice As Long...’’ 


says production official of phosphate chemical pliant 


“And these U. S. Pilot® Pinch Valves,” he adds, 
“don’t clog or freeze — they are made of rubber. 
They don’t require the babying of metal valves— 
and they play a major part on our production.” 
Although the life expectancy of these “U.S.” 
valves is twice that of metal valves they cost less 
to install. 

This phosphate plant, located in Florida, manu- 
factures animal food supplements and fertilizer. 
It is in operation 24 hours a day, 7 days a week. 
In this rugged round-the-clock routine, “U. S.” 
products have proved economical and highly satis- 
factory. To control, pipe and connect the highly 


Mechanical Goods Division 





oe # 
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corrosive and erosive semi-solids handled in the 
plant, U.S. Giant® Acid Hose, U. S. Expansion 
Joints and U. S. Pilot Flexible Pipe are used. The 
plant’s officials have found that U. S. Rubber prod- 
ucts are unmatched in facilitating production and 
in reducing maintenance and equipment charges. 
They have standardized on “U.S.” products. It 
will pay you to take any and all corrosion problems 
to a “U.S.” specialist. 

Get in touch with any of our 27 District Sales 
Offices, or write United States Rubber Company, 
Mechanical Goods Division, Rockefeller Center, 
New York 20, N. Y. 
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Our Technical Service Laboratory Will Help 
You Build Better Products With Neville Resins 


Neville Coumarone-Indene Resins have long been 
firmly established in the formulae for a wide range 
of products in the mastic floor tile, rubber, and paint 
industries and many others. They assist in the manu- 
facture of better-looking, longer-wearing merchandise. 
Throughout the years, Neville has developed many 
variations of these versatile resins and has conducted 
constant research to adapt them to new employment. 
If your products are conceivably applicable, why not 
call upon our Technical Service Laboratory to as- 
sist your chemists in investigating their profitable 


use. Use the coupon below to write for further in- 
formation. 


Neville Chemical Company ° Pittsburgh 25, Pa. 
PN SI NE BES ca OER a 
| 
Resins—-Coumarone-Indene, Heat Reactive, 
Phenol Modified Coumarone-Indene, Petroleum, 
Alkylated Phenol @ Oils—Shingle Stain, Neutral, 
Plasticizing, Rubber Reclaiming @ Solvents— 
2-50 W Hi-Flash, Wire Enamel Thinners. 


siipnicincintsiaimiomnepipabctl 


Please send further information on Neville Chemicals. 


NC11-CE 








ae = Oe 
* " “ 
- . om. . w 
> *—- 
cod . : 
- @ > 
¥ ‘ 
~ * 
mm _ 
« 
* &% 





° © 
? 
* 
« 
* ol 4 ® 
*¢ . 
' - <9 
, ? See, 
ry ’ “ Be 
* ” "q 4 
as . pe ® > 
a - 
% ad . e 


Photo courtesy Standard Oil Co., (N. J.) 


stay on stream longer with the 


LJUNGSTROM’ AIR PREHEATER 


Slag—primary cause of reduced capacity —can be substan- 
tially reduced by the Ljungstrom Air Preheater...to keep 
you on stream at top capacity months longer. 

That’s because preheated air mixes more thoroughly with 
fuel. The result is better combustion...and less slag-form- 
ing material present in the furnace. Oil tubes stay cleaner 
... Stills stay on stream at top capacity for months longer. 
As an example, one pipe still in an eastern refinery dropped 
from 16,000 barrels a day to 12,000 because of slag. Now, 
with a Ljungstrom and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 barrels. 


How fast is “WRITE OFF”? 


By cutting turnaround time alone, the Ljungstrom means 
major savings for you. When you take the other Ljungstrom 
advantages into account—up to 20% fuel saving...more 


economical furnace design, with no need for convection sur- 
faces...burns many fuels you used to throw away...con- 
sistently higher through-put...higher product quality — 
you can see why a Ljungstrom is paid out in just a few 
months. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you...for an analysis of the heat 
recovery benefits attainable in fuel burning equipment — 
call or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regener- 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air. 


The Air Preheater Corporations 60 tos 42nd strct, Now York 17, X.¥. 





Fishing rods are one of 
many glass products that 


originate in chemical plants where 
Glass fabric for 


the basic ingredients are handled by fishing rods is rolled 


around a tapered 


Wilfley Acid Pumps. These highly a a 


removed, creating the 


efficient pumps operate without tubular glass rod blank. 
attention, delivering trouble-free per- 

formance on round-the-clock schedules. Let 

Wilfley reduce your pumping costs and 

increase production. Available withs 

of the machinable g 


tox 
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THE NEW CONTINENTAL, Ford Motor Company’s super-luxury car, is a quality product from bumper to 
bumper. Naturally, the finish is the finest available—lacquer based on Hercules® nitrocellulose. Quick 
drying and long wearing, versatile lacquer is the standard of quality wherever the finest in finishes is 
sought. (Lacquer for the Continental manufactured by Rinshed-Mason Co., Detroit, Mich.) 


"PROMOTE CHEMICAL PROGRESS 


HERCULES’ CONTINUING EXPANSION is reflected in an 
increase in sales from $7,640,741 in 1913 to $226, 
651,058 in 1955, 11,259 employes, and an unbroken 
history of consecutive dividends since Hercules’ organi- 
zation in 1913. Send for your copy of our annual report. 


HERCULES POWDER COMPANY 


INCORPORATED ~ | | 
952 Market St., Wilmington 99, Del. Sales Offices in Principal Cities f f f 4 R cf U/ Sg Ek - 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 
EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. CHEMICAL MATERIALS FOR INDUSTRY 
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GRATES or SUSPENDING BEDS 
PROTECTIVE ATMOSPHERES 
: a DESSICANTS 
el \DE ~YNTHET 
PALEC ANHYDR IC GAS GENERATION 
NITRIC ACID MANUFACTURE = CATALYTIC REFORMING 
ETHYLENE OXIDE PHTHALIC -ANHYDRIDE 


DEHYDRATION DEHY DROGENATION 











You can benefit by using 
ALUNDUM*‘ catalyst carriers 


and their low density is useful for packing and filling 
applications. Catalytically, they are crystalline in 
nature and are produced in two surface area types: 
low and intermediate. Intermediate surface area car- 
riers are subdivided into types A, B, and C, with 
varying characteristics. 


More and more chemical engineers are finding in 
Norton ALUNDUM catalyst carriers the R’s they need 
for faster, better, lower cost production in a wide 
range of processing. 

These fused alumina carriers are characterized by 
excellent mechanical, thermal and chemical stability. 
They have high resistance to abrasion and erosion, 


TYPICAL CHEMICAL ANALYSES (%’s) PHYSICAL PROPERTIES 


Water Bulk 
Porosity | Absorption; Density 


40-50% | 20-25% | 1.90-2.10| 65-80 Ibs/ft? | Alpha 
gr/cc Alumina 


Vol. Bulk 
Density 


Crystal Surface 


| 
| Structure | Area 


| LOW SURFACE | INTERMEDIATE 
____ AREA __| SURFACE AREA 





i 
—~ 
| 


__ 89.4-76.6 | 77.0 


Less than 
1m?/gram 


‘Low ‘Surface 
Area 


Alpha, 
Intermediate 1.65-1.70 | 58 Ibs/ft* Gamma 
Surface Area 50-55% gr/cc (app) Alumina- 
TypeA chiefly 
= | Gamma 


9.3-16.8 21.2 60-70m?/gram 


0.5-1.3 0,2 
Quartz, 
Alpha, 
Kappa, 
Delta 
Alumina- 
chiefly 
Quartz 


Alpha 
Alumina 


and 
Mullite 


0.1-0.6 


0.4 


Type B 1.65-1.70 | 60 Ibs/ft® 
(app) 


gr/cc 20-30m?/gram 


0.1 -0.8 
0.3-0.4 0.5 


01-10 | 2 1.65-1.70 | 62 Ibs/ft 5-10m?/gram 
gr/cc (app) 


02-25 | 0.5 


6, Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto, 
Canada. 


catalytic reforming, dehydrogenation, 
dehydration, sulfuric acid manufac- 
ture, nitric acid manufacture, dessicants. 


Get More Facts 


on how Norton ALUNDUM catalyst car- 
riers are engineered and prescribed to 
give you the most effective combination 


Shapes and Sizes 
Spheres: (Low surface area) %¢”-1” 
diam; (Intermediate surface area) 4”- 
VY” diam. Pellets: (All carriers) YQ” x 
Yy"-Yy"” x Vy”. Rings: (All carriers) 
i” x4" x %” O.D.-1” x 144” x WR” 
O.D 


REFRACTORIES 


Typical Applications 
Low Surface Area Carriers: phthalic 
anhydride, maleic anhydride, ethylene 
oxide, protective atmospheres, synthe- 
tic gas generation, grates or suspending 
beds for active catalysts. 
Intermediate Surface Area Carriers: 
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of physical, thermal, chemical and elec- 
trical properties, Learn how they can 
improve and economize your process- 
ing. Call in your Norton Refractories 
Engineer, or write, mentioning your 
specific requirements, to NORTON 
Company. 503 New Bond St., Worcester 


Engineered... R. .. Prescribed 


@laking better products... 
to make your products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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. . . Because WELDCO Pipe and Tubing Are Made 
With The Exclusive Double-Fusion Welding Process 


You get quality, uniformity, dependability in every length of 
WELDCO Tubing, because WELDCO is produced by specialists 

. men who have the experience, equipment, and facilities to 
make Pipe and Tubing to your exact specifications. 

WELDCO is available in Stainless Steel, Monel, Inconel, 
Nickel, Cupro-Nickel, and Hastelloy, in Tube and Pipe sizes from 
3” to 30”, Schedules 5, 10, and 40. For special problems, or 
regular applications, always specify WELDCO and be sure of 
getting top-quality, dependable products! 


Whatever Your Needs In Tubing... 
You're ‘Way Ahead; With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO., 3718 Oakwood Ave., Youngstown 9, 0. 
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We create.and make specialty papers, to 
take the place of other materials in a 
large and varied number of today’s 
products, to make them better, for Jess. 


Vi 


Our papers, dry, are used for filters, 
electrolytic capacitors, vacuum cleaner 
bags, flat silver wrapping, lens tissues, 
high temperature electrical insulation. 


Perhaps you could use a Dexstar Paper, 
formulated to your specifications, to 
make your products better, for less? 
We'd be happy to discuss it. 


Cc. H. DEXTER & SONS, 


These specialty papers are made from 
natural, synthetic, and glass fibers. They 
are strong, porous, pliable, absorbent, 
soft, practically lintless. 


<p a 
iE 


« 
We make “wet strength” papers for tea 
bags, liquid filters, cheese processing, 


chamois-like wipers, hair-wave kits, 
wallboard tape, duplicating stencils. 


SPECIALTY PAPERS FOR INDUSTRY 


This is our trade-mark. We've been in 
the specialty paper business over a hun- 
dred years, serving hundreds of people. 
And we’re as near as your phone, 


Perhaps you could use a Dexstar Spe- 
cialty Paper, in place of other material, 
to make your products better, for less? 
There are so many applications — 


Yes, we can custom-make paper with 
most any degree of porosity, absorbency, 
wet, dry, lateral or longitudinal strength 
—or any combination of these factors. 


| Windsor Locks, Connecticut 


ae mea oe ¥ . i 
' 
+ 6M. DEXTER & SONS, INC a 
‘ 
‘ 


Why not let us study your situation? A 
simple inquiry can put our complete 
research and development laboratories, 
our modern machinery — at your service! 


INC. 


WINDSOR LOCKS 11, CONNECTICUT 
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How a Buell Collection System “gangs-up” on dust 
to meet the toughest air pollution codes 


With positive gas flow control for peak efficiency . . . plus continuous 
cycle rapping to eliminate puffing . . . Buell’s “SF” Electric Precipitator 
really “gangs-up” on dust (even dust with high resistivity) to permit 
full production even under the most rigid anti-air-pollution codes. 


FOR THE COMPLETE STORY 
Write: 
Buell Cyclones also deliver extra collec- _ Buell Engineering Company 
tion efficiency to “gang-up” on dust: Ex- Dept. 12-D, 70 Pine Street 
clusive Shave-off design harnesses double- 3 New York 5, New York 
eddy current and puts it to work. “ie 


Buell’s Low Resistance Fly Ash Collector 
combines high efficiency to meet present 


day strictness, with low draft loss for 
natural or mechanical draft installations. | { 
MECHANICAL = , 
an 
—— Experts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 
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SPECIAL . » = for chlorine service 


ORGED STEEL, O.S.&Y. VALVES 











ALLOY STEEL 


HIGH GRADE - 
FORGED CARBON STEEL 


Fig. No. 1741 screwed 
Fig. No. 1740 flanged 


Proper design and the correct choice of metals 
combine in this OIC Forged Steel line to assure 
adequate strength, safety, and long trouble-free 
operation on chlorine service. 

Hastelloy “C“ swivel nut—disc—seat ring—Resist corro- 
sive action of chlorine, increasing service life. 
Monel stem—body-bonnet gasket — The monel stem re- 
sists corrosion. It is of generous size and accurately 
machined for ease of operation. The soft monel 
gasket is ideal for chlorine service. 

OIC “40 Alloy” yoke bushing — 40 Alloy” is an 
aluminum-silicon-bronze which will not corrode, 
gall or seize. Its use adds to the ease of operation 
and increases the valve’s service life. 

High-Grade Forged Carbon Steel pressure parts—Amply 
proportioned wall thicknesses throughout provide 
strength and safety. 


Alloy Steel Bolting 4 bonnet studs—Of proper 


OlC. 


FOUNDED 1883 


ALVES 
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Fig. No. 2140 flanged 


size and quality to assure safety and ruggedness 
at the joint. 


Malleable handwheel — Heavy and large, shaped for 
non-slip gripping. 

Packing is resistant to the corrosive action of 
chlorine. A back seating arrangement permits re- 
packing in a full open position. 


A wide seating surface of 30° included angle per- 
mits close flow regulation. Each valve is carefully 
inspected at assembly, and tested at 300 psi air 
under water. 


Write for Bulletin No. 1000, which describes 
these valves more fully. It also contains information 
on valves for black, green and white liquor services. 
Request also Bulletin No. 195, which describes the 
redesigned OIC line of Forged Steel Gate Valves. 


Contact your nearby OIC Distributor for all your 
valve needs. 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 


BRONZE & IRON 





Application courtesy of Pennsylvania Salt Manufacturing Company 


against calcium hypochlorite attack 


TITANIUM boosts service life over 1500% 


These filter press parts demonstrate the remarkable 
service life titanium can bring to chemical processing 
equipment. 

Both parts are shown after use in the same application 
—pressing solid cakes from slurries of calcium hypochlo- 
rite. But there the similarity ends. Badly pitted, the part 
on the left made from one of the best corrosion-resisting 
metals lasted two weeks. The gleaming REM-CRU tita- 
nium part on the right is still going strong after seven 
months— without a trace of pitting or other corrosion. 


Replacement savings vs. cost 


No wonder titanium is justified in so many applications! 
The extra service life made possible by its corrosion 
resistance alone often makes titanium the most economi- 
cal selection. Furthermore, as titanium’s downward price 


trend continues, the “pay-out” time for titanium parts 
becomes progressively shorter. 


Other titanium properties 


While titanium’s corrosion resistance is often-its most 
important characteristic, don’t overlook its other excel- 
lent properties. Titanium is unusually resistant to ero- 
sion by high-velocity fluids ...is entirely free from 
stress-corrosion cracking . . . withstands abrasion, shock 
and fatigue . . . has a uniquely high strength-weight ratio 
that means substantial reduction in weight and cost of 
material needed for a given use. 

When the going’s tough for ordinary metals—try 
REM-CRU titanium. For specific recommendations, 
call or write REM-CRU today. 


To keep abreast of the latest developments on this 

vital metal, write to Dept. C-4 for the Rem-Cru Review — 
a free periodical presenting the latest technical 

data on titanium alloys. 


TeenaeIwes REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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a 
EPENDABLE 


CYLINDER- 
OPERATED 


PROVEN PERFORMANCE 


Wedgeplug Non-Lubricated Steel Valves have 
an enviable record of performance under high 
temperatures — handling extremely hot oils, hot 
catalysts, hot gases, hot slurry. The design 
eliminates need for lubrication . . . Adapted for 
remote control through use of electric, air motor 
or air cylinder operator. 


Write for Wedgeplug Catalog No. 55-1-W 
WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 
An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT ¢* BIRMINGHAM 2, ALA, 
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atch YAR Z-Miilelisticlia 


Every USS Steel Drum goes through 
three careful steps to make certain 
your product arrives at your cus- 
tomer’s door as pure as it left your 
plant. 

All surfaces of the drum body, 
head, and bottom are completely de- 
scaled, then purged with a strong 
alkali solution, removing all traces 
of dirt and grease. With the interior 
and exterior now immaculately 
clean, the drum is ready for a thor- 
ough coating with a special phos- 
phate formula that means long-term 
freedom from rust. Each of these 








YOUR 
quality 
control 














steps is vitally important to quality- 
controlled shipping. They mean that 
nothing will happen to your product 
during shipment or storage that 
could nullify the results of your own 
rigid quality control measures dur- 
ing manufacture. 


USS Steel Drums are available in 
sizes from 214 to 110 gallons, either 
plain or decorated. If yours is a 
special case . . . we have a wide 
variety of fittings and openings that 
are sure to meet your individual 
requirements. 


“It’s Better to Ship in Steel” 
UNITED STATES STEEL PRODUCTS 


DIVISION 
UNITED STATES STEEL CORPORATION 
DEPT. 246, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Los Angeles and Alameda, Calif. * 


Port Arthur, Texas 


Chicago, Ill. * New Orleans, La. * Sharon, Pa. * Camden, N. J. 


SEE The United States Steel Hour. It’s a full-hour TV program presented every other week by United States Steel. Consult your local newspaper for time and station. 


USS STEEL DRUMS (& 
MM Lees 
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For complete protection... 
against explosion, dust, rain...use 


Circuit Breaker, Motor Starter 
and Combination Motor Starter 


TS 


sui} z 


UNILE 


ae ery rem 


More TOP-QUALITY features! 


@ First to be U.L. Approved for 
banked circuit breaker grouping 


@ Combinations meet U.L. require- 
ments through approval of 
components 


@ No shut-downs while entering 
motor starter of a combination 


@ Full 7-thread Explosion-Proof 
protection 


@ Unmatched accessibility 

©@ Compact, lightweight construction 
@ Units may be added quickly, easily 
© Flexible field set-ups with single 


and duplex male and female hub Photo courtesy Oil & Gas Journal APPLETON Circuit Breaker and Motor Starter Unilets on 
adapters tank car loading pump motors in field processing plant. 


The biggest advancement in Explosion-Proof design 
in years! The design, construction and performance of APPLETON 


lz Oo 
A fi Circuit Breaker and Motor Starter Unilets give you maximum 
eg 


Also Manufacturers of: 


pn safety and unparalleled ease of wiring, installation and maintenance. 
You'll discover initial and long term savings plus many 
Pret” 4 exclusive APPLETON features, not found in any other enclosure. 


Fixtures 
Where absolute safety is required, regardless of the installation, 
APPLETON can serve you better! Send for 
Bulletin BH today for complete information! 


Sold Exclusively Through Selected W holesalers 


APPLETON ELECTRIC COMPANY 
a A: Sa A- di ii aleh dela me O4-1alel-mt me @iallot-lo Lom ECP li ilalel i 


Rely on APPLETON |. . the Standard for Better Wiring 
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Whitlock Precise Construction Conforms 


Exactly to your Need... 


We are particularly proud of two multi-section copper distillation 
columns we made to close tolerance for a manufacturer of fine chemicals 
and pharmaceuticals. One of these columns has three and the other seven 
flanged and bolted sections. The construction is unusual since the entire 
unit is of copper except for the steel backing flanges, and the tolerance 
is extremely close with the large 4914” inside diameter. To assure mini- 
mum vapor short circuiting, a snap-type seal ring construction at the 
individual trays is included. However, the fabrication is so precise that 
a nearly perfect metal-to-metal contact between shell and tray is obtained 
without this extra precaution. 


In strict accordance with Whitlock Manufacturing Standards, all : 
welding operations on the copper employ the inert gas-shielded arc One of the individual copper sections, showing 
technique. These columns are an excellent example of the Whitlock the steel backing flanges and the perforated 


Precise Construction available to our customers. bubble caps and downcomers arranged about 
the tray. Each section contains five trays. 


If your problem is a knotty one involving precise construction, 
unusual materials, or special design, you will find our experience and 
facilities very helpful. Whatever your heat exchanger problem . 
complex or simple . . . ask us for recommendations. Our engineering, 
designing, manufacturing, and testing facilities are at your disposal. 


THE WHITLOCK 
MANUFACTURING COMPANY 
94 South Street 
West Hartford 10, Conn. 


in Canade: 
Darling Brothers, Ltd., Montreal 


This special intermediate column section, before 
Designers and builders of bends, coils, condensers, coolers, heat the installation of trays, shows the flanged, 
convex copper head with a vapor opening and 


exchangers, heaters, piping, pressure vessels, receivers, reboilers 
a part of the downcomer assembly. 
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Precision Built from 
Performance-Proven Design 


The basic design of Layne vertical turbine 
pumps has been tried and proved under all 
kinds of operating conditions, both good and 
bad, the world over. 

The finished pumps are produced by skilled 
craftsmen, in one manufacturing plant, using 
highest standards—Layne standards. 

Industries, municipalities and agriculturalists 
can rely on the fact that it is prudent and safe to 
rely on Layne. 

For example, consider Layne pump bowls— 
the very heart of a pump.— 





— 4 


ab 





: ER: 


, 
Rice: 


* Designed by top flight hydraulic engineers, 
the best available anywhere. 


sine 


* Heavy, rugged construction to give long serv- 
ice under gruelling conditions. 





: Clean, smooth flowing water passages in 
| intermediates and hand-finished impellers 
for high operating efficiencies throughout 
long operating life. 











Careful and continuous production control 
from design board to shipping crate—noth- 
i } ing left to chance. 


a ” " e Ricag setmee 


Produced with the prime objective of pump- 
ing water at minimum operating cost—BET- 
TER BUILT FOR BETTER SERVICE. 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 








LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Agriculture 








STRE NCTH 


that matches the purpose 


THE BONNET FLANGES on the Type 950 Hancock Steel Gate Valve combine 
compactness with rugged strength where strength is needed most. Flange thick- 
ness and bolting provide sturdiness that can withstand more than ten times the 
rated pressure of the valve. Butting of the flange faces eliminates every possi- 
bility of bending and distortion. 


In revalving old, or installing new process and power piping systems, the en- 
during strength of Type 950 Hancock Steel Gate Valves always proves there is 
no substitute for the economy of quality. Get complete facts. Phone your Indus- 
trial Supply Distributor today. 


A product of 
MANNING, MAXWELL & MOORE, INC. 
Watertown 72, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Quick as a flash, lightweight rolls of Ultralite glass 
fiber insulation can be run around tanks, vats and 
vessels — and that’s more than half the battle in your 
war on insulating costs. The wider the roll, the quicker 
the job is done, and Ultralite is available in rolls up 
to 10 feet wide! 

Consider the advantages of this New Way vs. the 
Old Way on a tank of about 4,000 sq. ft., like the 
one pictured. To do the job with Ultralite required 
just 42 rolls, 150’ long and in this case, 6’ wide. One 
man can easily carry such a roll. One man can easily 
apply Ultralite. But, if you were to use individual 
insulation bats, 24” x 96”, you'd need 250 bats... 


WRITE TODAY FOR ‘’HOW-TO-DO-IT’’ 


DSTI BACON ncn yer 


ac 


and how many men would you say? And while you’re 
figuring the saving, don’t forget that you need twice 
as many welded mounting clips to apply bats as you 
do to apply Ultralite blankets. 


Versatile and efficient Ultralite has other advan- 
tages, too, as insulation for all types of large heated 
equipment. It’s resilient — not rigid — so that it can’t 
crack under normal expansion and contraction. Its 
superior thermal efficiency means substantial heat 
savings over the years, and of course, Ultralite is as 
permanent as glass itself. 


Next time, use Ultralite. It figures. 


DETAILS AND SPECIFICATIONS 


GUSTIN 


BACON 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings ® Molded gloss fiber pipe insulation 
252 W. 10TH ST., KANSAS CITY, MO. 
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FOR EFFICIENT WASTE TREATMENT 


“dont paint the chant 


In Any Given Waste Treatment System, 
the factors governing pH controllability—type of 
waste, variations in flow and concentration, layout 
and retention of the system, etc.—determine 
operational success. A painted chart may indi- 
cate that a system has been designed and instru- 
mented without due regard to these factors, a 
regard which only L&N’s pH Controllability 
Analysis provides. 


This unique Analysis gives us vital information 
about the controllability factors of individual 
waste treatment processes. Our engineers analyze 
these data to determine the limits within which 
the process can be controlled in a proposed treat- 
ing system, or to recommend the physical layout 


dri, Ad. ND46-96(2) 


96 


needed to gain the desired degree of control— the 
answers you need to achieve efficiency in industrial 
waste treatment. 


Process Data Sheet 700(2), ‘““L&N Speedomax 
Control of Plant Waste Disposal Processes’, out- 
lines this approach to industrial waste treatment. 
Write for a copy and you'll also receive a Control- 
lability Analysis Questionnaire to fill out and 
return, without obligation, for concrete answers to 
your specific waste treatment problem. The 
address—4916 Stenton Ave., Phila. 44, Pa. 


LEEDS NORTHRUP 


instruments automatic controls ¢ furnaces 
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ERIEZ INTRODUCES NEW TYPE 
ELECTRO-PERMANENT MAGNETIC 
— AI-VE VIBRATORY EQUIPMENT 


No Rectification... 
Superior Performance... 














Lower Operating Costs with 
Exclusive “Double Action” Drive 






No other vibratory equipment like this! Eriez 
Magnetic “know-how” brings you the first com- 
plete line of Electro-PERMANENT Magnetic 
Unit (Bin) Vibrators and Feeders operating at 
3600 CPM directly off an AC line. Just plug or 
wire them in . . . NO RECTIFIER NEEDED! 


Look at these additional 
HI-VI advantages 


LOWER MAINTENANCE and OPERATING 
COSTS . . . LONGER, TROUBLE-FREE 
SERVICE ... VERSATILE UNITS PROVIDE 
BROADER OPERATING RANGES WITH 
LESS POWER CONSUMPTION .. . HI-VI 
UNITS ARE COMPACT, LIGHTWEIGHT, 
EASILY INSTALLED, NEED NO REALIGN- 
ING ... NO SLIDING OR ROTATING PARTS 
TO WEAR ... No lubricants needed . . . Noise 
factor is reduced, working conditions improved 
. « » New type “double action” drive provides 
higher operating efficiency with low operating 
cost ... Many HI-VI models are totally enclosed, 
weather-and dust-resistant. 






































HI-Vi Vibratory Feeders . . 
for accurate, controlled feed 
Vibramatically convey, spread, agitate, separate, blend, dry, cool 
and mix bulk materials economically in little space and at most 
any desired speed . . . from ounces to tons per hour! For all 
types of materials: dry, hot, dusty, lumpy, abrasive, etc. Faster 
processing at greatly reduced operating costs. 

















HI-VI Unit (bin) Vibrators . . . 
keep materials flowing freely 
Versatile units are AUTOMATICALLY 
SELF-ADJUSTED according to load re- 
quirements, eliminate pile-ups, sticking, 
bridging and arching of bulk materials 
flowing from or through containers. Ex- 
clusive HI-VI double diaphragming 
(kneading) action keeps materials pouring 
smoothly and evenly through hoppers, 
bins, chutes, etc. 













ERIEZ 


HI-POWR 


ERIEZ MANUFACTURING COMPANY 
74D MAGNET DR., ERIE, PA. 


Please send information on the new HI-VI vibratory equipment to: 





NE. hc FOU Se STEN EVO RCE Sad Ne) SEC a bere et oP ase 
VIBRATORY EQUIPMENT 

PUNO. 0: Ore 6 bcd ork ee ok Oth obi 0 slo's bik ee Oa eae se ee 4 
HI-VI is the newest product of the Eriez Manufac- 
turing Company, pioneer producer of permanent- I 5. 08.6 bso in bWia eid 6's db cin bine OWS bd Ae OEY eee REE Es awe 4 
powered magnetic Separators for industry. Eriez 
HI-POWR Magnets are used to pay. retrieve and CITY STATE 
separate in processing lines of all types, and are SITY «we ee ee ee eee eee e cece cece ces STAME. cc eeeeeeeeseceeeee 
available in a wide range of styles and sizes. Seine tbe dn ei shh Stein cass i nes wine sh ew itv teab endo ceme ea Gn as en au an am an on am wh amet 
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IN ADDITION TO 


HARSHAW 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


anhydrous . . 


aqueous 


Here are many more production- 
controlled, high-quality fluorides: 


Ammonium Bifluoride 
Ammonium Fluoborate 
Antimony Trifluoride 
Sublimed 
Barium Fluoride 
Bismuth Fluoride 
Boron Trifluoride 
Boron Trifluoride 
Complexes 
Chromium Fluoride 
Copper Fluoborate 
Fluoboric Acid 
Fluorine Cells 
Fluorinating Agents 
Frosting Mixtures 
Hydrofluoric Acid 
Anhydrous 


Hydrofluoric Acid 
Aqueous 
Hydrofluosilicic Acid 
Lead Fluoborate 
Metallic Fluoborates 
Potassium Bifluoride 
Potassium Chromium 
Fluoride 
Potassium Fluoborate 
Potassium Fluoride 
Potassium Titanium 
Fluoride 
Silico Fluorides 
Sodium Fluoborate 
Tin Fluoborate 
Zinc Fluoborate 
Zinc Fluoride 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street e Cleveland 6, Ohio 


WRITE FOR 
Harshaw’s 40-page Book 
on Hydrofluoric Acid 
Anhydrous. It provides 


Chicago «+ Cincinnati * Cleveland «+ Detroit * Houston 
Los Angeles + Hasti n-Hudson, N.Y. ¢ Philadelphia 


helpful data. 
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BETHLEHEM 


Absorber Tower — Propane Tank 


Modest in size, as modern refinery vessels go, is the 
sponge oil absorber tower on the flat car at left. Only 
27 ft in overall length, it weighs 21 tons, measures 
84 in. ID, has 1-in.-thick walls and contains five 
bubble trays. One of fifty-odd vessels being fabri- 
cated by Bethlehem for a giant oil refinery, it hardly 
compares in size or complexity with others now 
under construction in our shops. Some of these 
measure up to 132 ft long by 132 in. ID, and tip the 
scales at 126 tons. 

The more imposing vessel, appearing at the right 
in the picture above, is a propane tank fabricated 


for another customer. It’s our standard 30,000-gal 
tank, 67 ft long and 9 ft OD. We make them 
much bigger, however; in fact, we have a number 
in progress of 90,000 gals capacity. 

Our point is this: that we are well able to handle 
your requirements for welded vessels, tanks and 
towers for chemical and petroleum processing. 
May we discuss the matter with you? Kindly get in 
touch with the Bethlehem sales office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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ENGINEERING 
REPORTS: 


VICE PRESIDENT and plant manager J. G. 
Carriere (standing), discusses plant features 
with General Electric’s H. F. Hemker, Grace 
Plant Superintendent Charles Dougherty, 
and G-E Service Engineer John Thrithart. 


ANTICIPATED CHEMICAL GROWTH 


BY 1962, it is expected that the chemical 
industry will more than double 1950 pro- 
duction levels. In graph, 1950 production 
equals 100. 

Source: Manufacturing Chemists Assoc. 


INCOMING POWER is “‘stepped down” by 
three G-E 7500-kva, three-phase, power 
transformers in the main substation. Whole 
plant uses grounded neutral system. 







Grace Chemical” Installs 
Prepare New $20,000,000 


General Electric Engineering 
Services helped Grace Chemical 
design, install flexible electrical 
system to handle present and 
future power loads 


*Grace Chemical Co., division of W. R. Grace & Co. 


COST SAVINGS and operating convenience 
were obtained by locating 12,500-v, switch- 
gear (below) inside, transformers (photo at 
left) outside the powerhouse. 








PLANNING NOW for future production 
is a major consideration in the fast-grow- 
ing chemical and allied products industry. 
This booming industry is growing at the 
rate of about 7% per year (all industry 
growth averages tt 3%) and the annual 
value of chemical products is now over 
7% of the value of the nation’s entire 
manufacturing output. 


THE GRACE CHEMICAL COMPANY, a 
division of W. R. Grace & Co., antici- 
pated growth and constructed the new 
ammonia-urea plant at Memphis, Tenn. 
Now in operation, the plant, described 
as one of the most modern in the in- 
dustry, has an engineered electrical 
system that was planned to meet present 


POWER is stepped down to 480 volts for 
the plant’s process drives by this 1000-kva 
load-center unit substation, one of four in- 
stalled in the plant. 








ONE OF THE OLDEST industrial chemicals, ammonia, has found new 
uses in synthetic fibres, vitamins, rocket and missile fuel, and vari- 


Engineered Electrical 
Plant for Rapid Industry Growth 


and your consultants to prepare your 
plant for present and future production 
requirements, Get in touch with your 


production requirements yet flexible 
enough for future expansion. 

Cornerstone for expansion is the elec- 
trical system—designed and _ installed 
with the help of G-E engineering. A G-E 
service team. headed by W. A. Raines, 
Manager—Industrial Sales, N. Y., and 
H. F. Hemker, Manager, G-E Memphis 
Office, worked closely with the Foster 
Wheeler Corp., main contractors, and 
Grace Chemical personnel to design and 
install the G-E electrical equipment that 
met the Grace requirements. 


VICE PRESIDENT JOHN G. CARRIERE 
of the Grace Chemical Co., Plant Man- 
ager of the new installation, summed u 
a discussion of the plant facilities wit 


CONTROL for G-E compressor motors is 
provided by 4160-kv, metal-clad switch- 
gear. Other electrical equipment also re- 
ceives power through this line-up. 


these words . . . ‘“G-E engineering services 
did an excellent job for us; the electrical 
system has performed superbly.” 


WHEN YOU EXPAND OR MODERNIZE, 
G.E. has complete engineering services 
that will help you co-ordinate an elec- 
trical system designed for your specific 
needs, These specialists work with you 


Wy 


‘ Mf YY {ip 
YY } Vi), of 
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ous chemical intermediates. In Grace’s modern process, three huge 
3000 hp G-E motors drive Ingersoll-Rand gas compressors. 


System to Help 


nearest G-E Apparatus Sales Representa- 
tive early in your planning and write for 
bulletins GED-1966B and GED-2244 to 
General Electric Co., Section 681-10A, 
Schenectady 5, N. Y. 

tRegistered Trademark of General Electric Co. 


Progress !s Our Most Important Product 


GENERAL @@ ELECTRIC 


EASILY EXPANDED G-E motor control 
centers are co-ordinated with switchgear 
to provide complete selective tripping for 
the electrical system. 


WATER-WEL!, PUMP is driven by 60 horse- 
peers G-E Tri-Cladt vertical motor. In the 
yackground is Grace Chemical Company’s 
gas mixing equipment. 


ergrnere ee 








hey i ri SNentdee a oar rE renew 
THE FIRST COMPLETE PACKAGE-TYPE FUME WASHER 
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IN STANDARD SIZES ... AT LOWER 





-only a fraction the size of custo i | 
built units of comparable capacity L. 


The new Cyclonaire, though only a fraction of the size, 
offers more fume removal capacity per dollar of cost than 
any custom-built unit of comparable capacity. The first 
complete “packaged” fume washer, it is made in 

four standard models with capacities ranging from 

750 c.f.m. to 6,500 c.f.m. (Larger sizes on special order. ) 
Outside dimensions range from 20” o.d. x 8’9” high to 
48” o.d. x 14’7” high. Power requirements are low, and 
the compact design permits placing it almost anywhere in the 
plant. It will handle most corrosive gases normaily 
encountered in fume scrubbing operations, with removal 

of many gases (of 1% concentration or less) 

up to 99.9% effective. 








In operation the Cyclonaire is a wet bed scrubber . . 

and the secret of its high efficiency is the bed of Intalox 
Saddles with which it is packed. Intalox Saddles provide 
greater randomness of packing and more contact 

surface area to water and fumes — hence more thorough 
scrubbing action — than any other industrial 


tower packing, volume for volume. 


The Cyclonaire is constructed of steel in flanged @ If you have a fume, dust or mist 
é problem it will pay you well to 


sections which are easily assembled in a few hours — TA Me Biel a Ma 
or disassembled and relocated in a comparably short time. 

Inner surfaces are protected from corrosion by a 

3/32” thick Tygon sheet lining. Outer surfaces are protected 

with Tygon “ATD” Hot Spray Corrosion-Resistant Paint. 


PROCESS EQUIPMENT DIVISION 


U. S. STONEWARE 


AKRON 9, OHIO 
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APRIL 1956 ° Chem entator 


¥ Though the company de- 
clines to comment for now, 
Eastman Kodak is report- 
ed piloting a German-de- 
veloped low-pressure poly- 
ethylene process — not 
Ziegler’s. 


V Look for Catalytic Construc- 
tion to build the country’s 
first uranium-from-lignite 
plant. Only the lack of an 
AEC price schedule delays 
final contracts. 


V Stanford Research Institute 
is now developing a non- 
aqueous, electrochemical 
process for hydrazine. One 
big problem to be licked in- 
volves controlling forma- 
tion and dissociation rates. 


v Electrolytic perchlorate is 
being made with lead di- 
oxide, not platinum, an- 
odes in American Potash’s 
pilot plant. If successful, 
use of perchlorate in pro- 
pellants will rise. 
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H. T. SHARP 


Uranium-from-phosphate process told 


Recent declassification of raw materials 
processing information by the Atomic Energy 
Commission will enable International Minerals 
& Chemical Corp. to lift the wraps from its 
long-hushed uranium - from - phospate - rock 
process. 

Installed two years ago as part of its 
phosphate operations at Bonnie, Fla., (Chem. 
Eng., June 1954, p. 118) the uranium opera- 
tion has been modified considerably since that 
time. Now, weak phosphoric acid from the 
main plant (Chementator, Mar. 1956, p. 108) 
passes over iron to lower the valence of 
uranium ‘present. Acid and solvent (the 
dioctyl ester of pyrophosphoric acid in kero- 
sene) are mixed and then separated by centri- 
fuging. 

After extraction, acid goes back to the 
phosphate plant and the organic fraction is 
treated with hydrofluoric acid to precipate 
uranium tetrafluoride. Process details are now 
being released to Chemical Engineering and 
will appear next month. 


New CO. absorber cuts steam need 


By adapting to its ammonia process an 
absorption process first developed by the Bu- 
reau of Mines for Fischer-Tropsch synthesis 
gas, Chemical Construction has made a “sub- 
stantial” cut in steam requirements of Es- 
cambia Bay Chemical Corp.’s new ammonia 
plant at Pensacola, Fla. 

Ordinarily, an organic absorbent such as 
monoethanolamine is used to remove carbon 
dioxide from the hydrogen gas stream before 
it goes to the ammonia converter. Then steam 
is needed to regenerate the absorbent. 

Chemico uses a 40% solution of potas- 
sium carbonate at about 200 F. as its absorb- 
ent. The absorption tower is held at around 
300 psig. and, with the heat of absorption rais- 
ing the temperature, 200-275 F. The solution 
then passes to the regenerating column where 
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the pressure drops to near-atmospheric and 
the CO2 comes off. 

Chemico says that it needs a more elaborate 
gas-liquid contacting system than was re- 
quired for the original Bureau of Mines proc- 
ess (Chem. Eng., Feb. 1953, p. 138) because 
ammonia synthesis has a lower tolerance for 
CO, than does Fischer-Tropsch synthesis. 
While patents are pending the company won’t 
discuss details, but it claims that its scrubber 
cuts carbon dioxide concentration by 97-98%. 


Readying new electrothermic processes 


With construction now underway on a $2- 
million pilot plant and an important corporate 
acquisition now completed, Strategic-Udy 
Metallurgical and Chemical Processes Lid. 
is moving its new electrothermic processes 
closer to commercialization. 

To be completed by fall, the new pilot 
plant at Niagara Falls, Ont., will first make 
three varieties of ferromanganese from low- 
grade (down to 4% Mn) ores. Later its four 
1,000-kw. electric furnaces will be used for 
experimental calcium carbide production 
(Chementator, Oct. 1955, p. 103), iron ore 
smelting, chrome recovery from low-grade 
ores, nickel recovery from asbestos tailings 
and alumina recovery from red mud. These 
processes were all devised by Marvin J. Udy, 
Niagara Falls (N. Y.) consultant, and have 
shown considerable promise in lab tests. 

The new acquisition—Comstock and 
Wescott, a Niagara Falls, N. Y., consulting 
and testing firm—will play an important role 
in developing these processes. While continu- 
ing to offer its services to industry as in the 
past, C&W will supply research and develop- 
ment personnel to run the new pilot unit. 

In Udy’s ferromanganese process, New 
Brunswick ore averaging less than 12% man- 
ganese is calcined at about 2,000 F., then 
charged, together with coke and lime, to a 
novel electric furnace. Smelting at 1,000 kw. 
and 130 v. separates most of the iron and gives 
a 22% manganese slag. Hot, molten slag goes 
directly to a second furnace where more coke 
and lime are added to make high carbon ferro- 
manganese (FeMnC). 

The hot, molten slag is also smelted with 
silica and coke to make ferromanganese 
silicon (FeMnSi). This can either be marketed 
as such or used with lime to smelt another 
portion of hot slag, making medium or low 
carbon ferromanganese. 
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Phosphorus in the ore and manganese 
volatilization in the furnace offer major prob- 
lems in smelting. Udy adds either FeMnSi or 
FeMnC to the ore smelting furnace as a reduc- 
ing agent. This concentrates virtually all of 
the phosphorous in the iron, which is re- 
moved, and it also gives a high manganese- 
low phosphorus slag used for further proc- 
essing. 

Furnace details have not been revealed, 
but Udy claims that his design and operating 
techniques all but eliminate volatilization— 
providing economical recovery of 90-95% of 
the manganese in the ore. An 80-85% re- 
covery is common with other processes. 

Lab tests have been run on a number of 
cres of varying manganese content. Udy 
reports that upgrading averages about 20 per- 
centage points. Even ordinarily blast furnace 
slag has been used. Results are termed suc- 
cessful and costs would be in line if Udy’s 
unit were beside the blast furnace. 


How many A-bombs for Britain? 


Recent disclosures on the approximate 
plant capacities of Britain’s Windscale and 
Cappenhurst nuclear facilities—buried in a 
talk on solvent extraction techniques—have 
been combined with earlier estimates to yield 
a “guesstimate” on the size of Britain’s atom 
bomb stockpile. 

Observers use a remark of Sir Christopher 
Hinton, head of the Atomic Energy Authority, 
that “hundreds of tons of uranium are proc- 
essed yearly at Windscale to yield hundreds 
of kilograms of plutonium” as their starting 
point. They then add the knowledge that each 
ton of uranium passing through Windscale 
ractors contains 7 kg. of U2;;, and the fact that 
solvent extraction recovers 0.1 kg. of plu- 
tonium per kg. of Uss;. 

Since an A-bomb is believed to need about 
5 kg. of plutonium, this would mean about 
15 bombs per ton of uranium. Prior esti- 
mates of Windscale’s appetite for uranium— 
based mostly on external features—set it at 
700 tons/yr. That means that its stockpile 
contribution runs about 300-500 bombs per 
year. 

Less is known about the Cappenhurst 
thermal diffusion plant. But programed de- 
mands for the Dounray reactor would place 
its annual production at the equivalent of 
about 600 bombs. 

(Continued on page 108) 
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INSIDE STORY: 


Why a Heat Exchanger Poses for an X-ray 


This technician is giving a clean bill of health to a com- 
pleted weld on a P-K heat exchanger. Like the x-ray of 
your chest, this x-ray picture is designed to pick up flaws 
before they have a chance to become harmful. 

Pinholes, lamination, slag inclusions, and all other 
symptoms of failure are ruled out by this process, which 
is used to scrutinize the “inside” of every weld. Such 
radiographs are indispensible in manufacturing pres- 
sure vessels that will meet every test of time and use. 
Each x-ray is checked by a representative of the Hart- 
ford Steam Boiler Inspection and Insurance Company 
~—for further insurance that every P-K heat exchanger 
meets or exceeds the rigid standards of the 1952 ASME 
Code for Unfired Pressure Vessels. 

But weld x-rays at P-K represent only a precaution. 


They don’t speak for the fact that all P-K welders are 
ASME qualified for a total of more than 50 types of 
welding procedures—meaning that the likelihood that 
flaws will occur at all is minimized. Nor can you see in 
an x-ray photo the incredibly careful design and calcula- 
tion that goes into every P-K pressure vessel, to assure 
that it will be thermally and physically correct in every 
way. 

Add this all-important knowledge of thermal design 
to P-K’s fabricating and testing procedures, and you 
have what makes P-K heat transfer equipment different 
—and better—than all the rest. 

Like proof? We’d be delighted to receive your inquiry. 
The Patterson-Kelley Co., Inc., 140 Lackawanna Ave., East 
Stroudsburg, Penna. Offices in principal cities 


KELLEY 


PATTERSON 


Heat Exchangers * Convertors * Storage Water Heaters * Condensers * Water Chillers * Oil Heaters * and all types of heat transfer equipment 
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Dorr=-Oliver 
PUMPS 


For Highest Operating Efficiencies in 
Handling All Types of Liquids, Sludges, 
Sliurries in Small or Large Flows 


Whether you need a pump for handling 
clear liquids, corrosive or abrasive liquids or 
liquids containing a large percentage of 
solids, there is a Dorr-Oliver pump that will 
do the job more efficiently. 


Backed by 51 years of manufacturing experi- 
ence, each pump is precision designed and 
built to deliver maximum flow, give long 


life with minimum maintenance cost. 


Illustrated, are the complete line of Dorr- 
Oliver pumps for the chemical, metallurgical 
and sanitation industries. Dorr-Oliver engi- 
neers, specialists in pump application, will 
gladly discuss your pumping problems. 


Write for their assistance. 





OLIVER Type L Centrifugal Pump 


The Type L is a corrosion resistant chemical 
pump featuring a high cut-water or tongue 
of the volute (see sectional drawing bottom 
right). This makes the pump self venting . . . 
improves priming. Available in four stand- 


OUTLET 


(PELLER 


0 
BALL BEARING 
GLAND / 
BEARING LOCK NUT 
} | —— smart 
* Seibaes Ou Sta 


| ‘_oe oni Pan 
| | ream 
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} BALL BEARING 


ard sizes — 1",1%", 14%” and 2”. Contact 
parts, except 1”, are made of Carpenter 20 
or No. 316 stainless steel, bronze or cast 
iron. 1” model in Carpenter 20 stainless steel 
only. Write for Bulletin No. 310. 


_— QWTLET 


-—— CUT WATER 








April 1956—Cuemicat ENGINEERING 





OLIVITE’*’ 
Acid Handling Pump 


An efficient, durable pump for handling hot or cold 
acids and corrosive solutions. Special rubber or neo- 
prene base composition covers casing, cover and im- 
peller. It does not crack or slough off even under high 
temperatures. Sizes available — 1%”, 2” and 4”. 
Write for Bulletin No. 308-R2. 











OLIVER 
Diaphragm Slurry Pump 


This pump is designed to operate without mechanical 
linkage for transmitting force to diaphragm — source 
of power is compressed air. There is no motor, stuffing 
box or packing. Capacity quickly changed from zero 
up without stopping operations. Pump can be shut off 
while running. Six sizes available. Write for Bulletin 
No. 309-R. 








DORRCO 
Type V Pump 


For removing underflows from Thickeners and Hydro- 
separators by positive displacement. Twin pumping 
chambers with individual suction and discharge con- 
nection for each chamber. Adjustable stroke while 
pump is running. Six sizes to handle up to 30 cu. ft. of 
pulp per minute. Write for Bulletin No. 5001. 











DORRCO 
Type W Pump 


A rugged duplex diaphragm pump designed for big 
tonnage operation featuring variable stroke adjust- 
ment while pump is running. Available in 6” and 8” 
models to handle up to 75 cu. ft. of pulp per minute. 
Write for Bulletin No. 5002. 











DORRCO 
Plunger Pump 


A dependable unit for pumping sludges in municipal 
and industrial water and waste treatment plants. Ad- 
justable eccentric permits stroke variation of 1” to 5”. 
Can be controlled by program time clock for optimum 
24-hour operation. Write for Bulletin No. 5182. 








INCORPORATED 
WORLD - WIDE RESEARCH + ENGINEERING + EQUIPMENT 
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Multiplying by the number of years each 
reactor has been in use gives the estimated 
2,300 to 4,000 bombs observers think are in 
the stockpile. 

More reliable is the information in Hin- 
ton’s talk that nitric acid in a dibutyl carbitol 
solvent is used to extract plutonium from 
uranium at Windscale. 


Jersey tries fixed bed reforming 


A pioneer in fluid bed technology is now 
betting some $60 million on the success of a 
newly developed fixed bed petroleum reform- 
ing process. Developed by Esso Research and 
Engineering Co. the new technique, called 
Powerforming, will be tried by Standard Oil 
Co. (N. J.) affiliates throughout the world. 

Three units are already in operation—at 
Edmonton, Can., Billings, Mont., and Balti- 
more, Md.—and 13 more are set for other 
sites. They range in capacity from 1,000 to 
26,000 bpd. 

Since patent applications are still pend- 
ing, Esso is tight-lipped on process details. 
About all that the company is willing to say 
is that the process is somewhat similar to 
Standard of Indiana’s Ultraforming (Chem. 
Eng., Jan. 1954, p. 132) in which it has an 
interest. Major differences involve catalyst 
composition and the regenerating system. 

Esso says that the catalyst is a new type, 
using very little platinum. Efficiency of the re- 
generating system is such that the catalyst 
may be re-used almost indefinitely. 


Progress in processing with intense arcs 


At a recent symposium at the Polytechnic 
Institute of Brooklyn, Samuel Korman, coin- 
ventor with Charles Sheer of a technique for 
carrying out chemical reactions at high tem- 
peratures, gave a report on the method. 

As described here earlier (Chementator, 
Sept. 1954, p. 106), Korman and Sheer gener- 
ate temperatures in the 15,000-20,000 F. range 
at the tip of an anode made by mixing a little 
carbon with the material, usually an ore, being 
processed. Current input and density are 
boosted to the point where the anode crater 
covers the entire end surface. At these tem- 
peratures the material actually boils. Its com- 
ponents are then condensed successively. 

Originally, work was confined to bery] ores. 
Now, it involves rhodonite (for manganese), 
spodumene (for lithium), illmenite (for 
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titanium) and euxemite (for uranium and 
rare earths). Where the original process used 
an ore anode, a graphite cathode and direct 
current, present studies involve two ore elec- 
trodes and alternating current—in effect a 
double furnace. 

Light Metals Refining Corp., the company 
which Korman and Sheer formed to develop 
the method has been dissolved and current 
studies are taking place in the labs of another 
firm—reliably reported to be Vitro Corp. 


New sugar process claims lower costs 


Higher yields and lower operating costs 
are the major claims for the new sugar proc- 
essing techniques now being developed by 
Ultra-Sucro Co., New York. In addition, the 
company says that the raw sugar product is 
easier to refine and the byproduct molasses is 
pure enough for human consumption. 

Just-ended tests, held under plant condi- 
tions, show increases of 12-15% in the amount 
of raw sugar extracted from the cane—with 
operating costs 95% lower than usual. These 
results have stirred strong industry interest 
and Ultra-Sucro is now considering building 
a demonstration mill in the U. S. 

Part of the increased yield comes from 
using a more effective hydraulic method of 
maintaining uniform pressure in the juice ex- 
traction mills. But a new method of removing 
mineral salts and ash material is the major 
improvement. Ultra-Sucro will say little about 
the method for now. It was worked out in 
cooperation with a large chemical company 
and an engineering firm, and it does not in- 
volve ion exchange. 


Kellogg drops option on Kurth process 


M. W. Kellogg has finally decided to drop 
its option on the wax-from-bark process first 
worked out by E. F. Kurth at the Oregon 
Forest Products Laboratory, Corvallis, Ore. 
The Oregon State Forestry Board will now 
make the process available to others. 

The Kurth process solvent-extracts about 
150 lb. of high quality wax, 150 lb. of tannin 
and 100 lb. of dihydroquercetin from each ton 
of Douglas fir bark. Kellogg has spent three 
years developing the process—pilot planting 
extraction steps at Wilson, Ark., and refining 
the product at its Jersey City plant. Some 

(Continued on page 110) 
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Your best source always is GENERAL CHEMICAL... 


SULFURIC NITRIC 

BATTERY (Sulfuric-Electrolyte) MIXED 

SULFAN® Stabilized Sulfuric Anhydride HYDROFLUORIC, ANHYDROUS 
OLEUM (Fuming Sulfuric) HYDROFLUORIC, AQUEOUS 
FLUOBORIC 

FLUOSULFONIC 


MURIATIC (HYDROCHLORIC) 


OXALIC 


ACETIC and many other inorganic acids 
in commercial and reagent 











PHOSPHORIC grades 


America's Primary Producer Since 1899 


roe GENERAL CHEMICAL DIVISION 


WEEK-APRIL 23-28 
| ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany * Atlanta * Baltimore * Birmingham ¢ Boston ¢ Bridgeport * Buffalo * Charlotte * Chicago 
leveland * Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville * Kalamazoo ¢ Los Angeles 


ilwaukee * Minneapolis * New York * Philadelphia * Pittsburgh * Providence * San Francisco * Seattle 
St. Louis * Yakima (Wash.) 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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5,000 lb. of wax have already been test- 
marketed. 

The high-gloss, high-melting point wax 
has excellent solvent binding power and ac- 
ceptable hardness and it won a ready reception 
from users. In fact, up until the decision to 
drop the option was finally made, it was widely 
believed that Kellogg would soon announce a 
plant—for either Coos Bay or Eugene, Ore. 

What caused the reversal? Declining 
price of Carnauba wax, chief competitor of 
the new wax, is likely the main factor. Kel- 
logg planned on a 75-¢/lb. selling price. Car- 
nauba’s slide to 60-70¢/lb. ruled that out. 
This clouding of the wax’s profit picture and 
the bright prospects for its recently licensed 
polyolefin process probably prompted Kellogg 
to revamp its thinking on where to spend its 
money. 


Piloting high-speed wood laminating 


A new wood laminating technique which 
runs counter to accepted theories of adhesive 
action on wood is now being successfully pilot 
planted by Potlatch Forests, Inc., Lewiston, 
Idaho. The new method upgrades inferior 
lumber and it’s likely to result in wider use 
of phenolic resin adhesives. 

In the pilot plant, a radiant heater raises 
the surface temperature of the kiln-dried 
wood to 310-350 F. in about 60 to 120 sec. A 
nozzle-type glue spreader coats the surfaces 
to be joined and 60 sec. in a 200-psi. press 
makes the joint. With older methods bonding 
takes about four hours. 

Washington State College researchers 
who developed the process feared that apply- 
ing the phenolic resin adhesive to the hot 
surfaces would result in precuring and poor 
joints. In practice they find that whatever 
precuring does take place occurs chiefly below 
the surface of the wood while the unreacted 
surface of the resin films make the bond. This 
means that the resin-to-wood links form 
largely without pressure. 


Three ways to make low-calcium brine 


A rock salt that yields low-cost, low-cal- 
cium brine is the first major product developed 
by Morton Salt’s new Woodstock, IIl., research 
lab. Tailored for textile and chemical industry 
jobs, the new brine’s calcium content is less 
than 25% of that of ordinary rock salt brine. 

In general, Morton adds phosphates and 


carbonates to rock salt to suppress calcium 
sulfate solubility. But the patented (U. S. 
2,433,601) process can take one of three dif- 
ferent routes to a low-cost product. 

e Adding sodium orthophosphate (or 
metaphosphate for certain conditions) to the 
water sent down into brine deposits to bring 
up the salt. Cost of this method is about one 
cent per ton of salt, compared to 25¢ to $1/ton 
for purifying by chemical precipitation. 

e Adding the chemical to the solution as 
the brine is made up. 

e Pelletizing the additives with salt and 
distributing the pellets throughout the proper 
amount of salt. This is Morton’s “PCB” rock 
salt product. It commands a $1/ton premium 
over ordinary rock salt. 

Used in dyeing textiles, this brine reduces 
the need for sequestering agents, eliminates 
streaking and improves color intensity. When 
used in chlorine-caustic cells, it produces a 
high-purity caustic. 


Slight cell changes boost output 


Set to be installed in its now-building 
$11-million chlorine-caustic plant at Van- 
couver, B. C., Can., Hooker Electrochemical’s 
modified cell design is also catching on with 
other cell users. Westvaco Chlor-Alkali Div. 
of Food Machinery and Chemical Corp. expects 
to use several hundred in its South Charleston, 
W. Va., plant to replace several thousand of 
an older design, and Hooker is now negotiating 
with several other firms. 

With chlorine demand growing and plant 
floor space generally at a premium, many elec- 
trolytic chlorine makers have taken to running 
their units well above design capacity to raise 
output. But liquid entrainment in the chlorine 
gas stream has limited the amount of current 
which they can use in their cells. 

To get around this difficulty, Hooker made 
some design changes in its widely-used cell— 
the most important involves increasing the 
liquid disengaging space at the top. 

The modified cell, tabbed Type S 3-B, is 
now rated at 30,000 amp. instead of the 25,- 
000 amp. of earlier units. This boosts chlorine- 
caustic output by some 20%—to about one 
ton of chlorine per cell per day. And, since 
only cell height is changed, floor space is 
conserved. 


For more of WHAT’S HAPPENING .. . 113 
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will want Shell Bisphenol A. Its qual- 


If your production calls for high- 
ity is the result of Shell Chemical’s 


purity, uniform Bisphenol A, you 


will be glad to know that—thanks to 
expanded facilities—Shell Chemical is 
now a major source of this important 


careful control in production. 


Shell Bisphenol A is supplied in flake 
form, packed in multiwall 50-pound 


intermediate. 


For epoxy and phenol-formaldehyde 
resin manufacture in particular, you 


bags for ease of handling. Your letter- 
head request will bring a sample for 
evaluation and a new technical bulletin. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


+ Los Angeles » Newark - New York + San Francisco + St. Lovis 


Atlanta + Boston » Chicago + Cleveland + Detroit - Houston 
IN CANADA: Ch | Division, Shell Oil C y of Canada, Limited + Montreal + Toronto + Vancouver 
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New P-E Model 154 Vapor Fractometer gives you 


BUTENE SEPARATION IN 15 MINUTES! 
Analysis extremely difficult by ordinary methods 


Employing the principles of gas chromatography, P-E’s 
new Model 154 Vapor Fractometer is a revolutionary 
advance in the field of gas and volatile-liquid analysis. 
Quantitatively it is fast, precise, uncomplicated to 
operate, extremely simple in calculation, and above all, 
many times less expensive than distillation columns, 
mass spectrometer, or any other instrument for the 
purpose. Qualitatively the instrument gives extremely 
clean separations — even of components and isomers 


MOLE % CONCENTRATION 
The remarkable reproducibility of the a 


Vapor Fractometer is shown in the two 
runs, A and B. Note that the quantita- 


tive values of A, B, and the Phillips 24.00 


analysis agree to small fractions of a 
percent. 


112 


2.56 
24.05 23.98 


73.44 


which cannot be separated by ordinary methods. 
The butene separation shown above demonstrates 
the instrument's ability to take advantage of the physi- 
cal properties of the sample (in this instance, the 
chemical complexing with the stationary phase) to 
achieve the desired separation. Other column mate- 
rials will readily resolve the paraffin hydrocarbons. 
Vapor fractometry is the fastest, simplest, most in- 
expensive method of analysis in existence today. 


This is the Model 154 Vapor Fractom- 
eter — price, $2200.00 including re- 
corder. Send for descriptive bulletin. 


Run B | Phillips 


2.56 2.55 


Perkin-Elmer 


CORPORATION 


73.39 73.47 


Norwalk, Connecticut 
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What’s Happening 





APRIL 1956 FEATURE NEWS 


High Speeds Feature New Plating Process 


Ready for industry after 15 years of research and 
development, gas plating offers unique advantages 
over other methods of coating objects with metals. 


Radiant Heat Assists Quick-Change Act 


External heating coils keep tank contents warm 
for easy pumping, leave interiors free for easy 
cleaning. 


Tiny “Plant” Monitors Process Wastes 


Reading directly in ppm. of organic carbon, con- 
tinuous, automatic analyzer helps Du Pont track 
down process losses, control content of waste 
streams. 


Furfural Taps New Source 


First plant to make furfural from bagasse com- 
bines ideal location, guaranteed markets, technical 
savvy to achieve commercial success. 


Rids Water of Radioactivity 


Stress-Relieved 200 Ft. Up 


Unusual requirements for heat-treating 25-ft.-dia. 
by 71-ft.-high tower section after erection called 
for novel technique, with the vessel serving as its 
own oven. 


Product Mix Keyed to Demand 


New Los Angeles mixed fertilizer plant majors on 
simpler, lower-analysis granulated products in 
line with demands of specialized Western markets. 


Convention Calendar 





WHAT'S HAPPENING . . . 


Continuous Gas Plating of .. . 


. . » with Metal 


Elements 
Nickel 
Uranium 
Lead 
Chromium 
Silicon 
Boron 


Any Base Material 


Nonconductors 
All plastics 
Paper 
Glass 
Plaster 
Wood 











<< Carrier gas 
Controlled 
mixture 








< 














Volatile 
metallic 
compound 


Carburetor 


Fibers 
Glass 
Dacron 
Orlon 
Nylon 


Conductors 
Steel 
Copper 
Aluminum 

















Plating 
chamber 











Gas vent 








Excess metallic compound 
to recovery and recycle 
. 


Antimony 
Iron 
Tungsten 
Alloys 
Tungsten 
carbide 


Stainless 
steel 











—>Plated Material 


High Speed: Feature of New Plating Process 


Ready for industry after 15 years of research and development, gas plating 
offers unique advantages over other methods of coating objects with metals. 


Gas plating, a long known 
but little appreciated process, 
is now being groomed for com- 
mercialization by its most en- 
thusiastic devotee, Common- 
wealth Engineering Co. of Day- 
ton, Ohio. 

According to President 
Malvern Hiler, Commonwealth 
is now ready, after 15 years 
and $400,000 worth of research, 
to develop process ficwsheets 
and design data for any specific 
commercial application. Work 
of this sort is already under 
way for several unnamed in- 
dustrial sponsors. 

In addition, the Army Chemi- 
cal Corps last year set up and 
operated a pilot plant at Edge- 
wood, Md., for nickel-plating 
glass fiber (see cut, opposite 
page). Running continuously 
and automatically at linear 
speeds of more than 100 ft./ 
min., the fibers picked up metal 
coatings as heavy as 0.001 in. 
> What Can It Do?—Principle 
of gas plating is the thermal de- 
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composition of a volatile metal- 
containing compound at the sur- 
face of the object being plated. 
Gas plating can do almost every- 
thing that other plating proc- 
esses—electroplating, hot dip- 
ping, vacuum metallizing—can 
do, plus more. CEC cites these 
unique advantages: 

e Plating speed is high. For 
example, the new process can 
deposit 0.001 in. of nickel in 
only 3 to 6 sec. This deposition 
rate is 60 to 600 times faster 
than with electroplating. 

¢ No other method has suc- 
cessfully plated fibers, e.g., 
nylon and glass. 

eGas plating can deposit 
mixtures of metals as alloys, 
e.g., stainless steel or tungsten 
carbide. 

Project Supervisor H. J. 
Homer emphasizes that gas 
plating is not expected to com- 
pete directly with other plating 
methods. Rather, it will find 
its own specific fields of use- 
fulness. 


>How Does It Work?—The 
article to be plated—either a 
continuous length (fiber, wire, 
paper) or discrete objects on 
a conveyor—goes first through 
a zone where its surface is pre- 
pared for plating. Type of sur- 
face preparation depends on 
the material. Steel objects 
might be degreased, pickled; 
wire would be heated electri- 
cally in an atmosphere of hy- 
drogen. 

Metal-containing vapor (such 
as nickel carbonyl, b.p. 115 F.) 
enters the plating chamber on 
the current of an inert carrier 
gas. Here it comes in contact 
with the surface of the object 
to be plated, which has been 
heated to a temperature exceed- 
ing the decomposition point of 
the vapor (for nickel carbonyl, 
365 F.). The metal atom deposits 
out of the vapor phase onto the 
object’s surface. 

To be sure that the deposi- 
tion occurs right on the surface 
—that it doesn’t merely “snow 
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ou ”—-the chamber atmosphere 
is kept below the decomposi- 
tion temperature. This is ac- 
complished by sweeping the 
vapor through the chamber in 
large excess. 

Unused vapor is condensed 
and recovered. Carrier gas 
(usually carbon monoxide) and 
exhausted vapor are vented. 
And the plated article passes 
to a cooling chamber. 
>How It Started—Original 
work on this plating method was 
done by Ludwig Mond in 1890. 
Studying nickel ore processing, 
he passed carbon monoxide over 
the ore and came up with nickel 
carbonyl. As a vapor this com- 
pound dropped nickel powder 
out in a hot chamber. 

Mond observed his “snow” 
nickel-plate wood and obtained 
a patent. But he was unable to 
devise suitable means of con- 
trolling the process. And the 
experiment retired, a chemical 
oddity, to a handful of text- 
books. 
> Out of Limbo—Hiler tells 
how CEC licked Mond’s prob- 
lem: 

“Our major’ contribution 
came the day we hooked on a 
piece of pipe and added a car- 
rier gas. This meant that, es- 
sentially, we had a carburetor. 
We could make controlled mix- 
tures of nickel carbonyl and 
carrier gas.” 

Nature, density and speed of 
plate are controlled by (1) con- 
centration of metal compound 
in the carrier gas from the car- 
buretor, (2) degree of turbu- 
lence of the plating chamber’s 
atmosphere and (3) tempera- 
ture of the object being plated. 
Further improvements by 
Homer’s research team include 
better distribution and direc- 
tional control of the vapor. 
>What Does It Cost?—Hiler 
estimates that a development 
program of four to eight months 
will yield enough process de- 
sign data for any particular 
proposed application of gas 
plating. Cost of this program 
might run from $1,000 to $4,000 
per month. 

Investment in a production 
unit, of course, would depend 
on the particular application 
and the scale of operation. Hiler 
figures, however, that a manu- 
facturer could get into com- 
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. .. WHAT’S HAPPENING 


GLASS FIBERS are nickel-plated in this Chemical Corps pilot plant. 


mercial production with facili- 
ties costing as little as $60,000. 

To tie down probable operat- 
ing costs is rather difficult. For 
the cost of materials alone, CEC 
cites the Chemical Corps’ con- 
sumption for nickel-plating 45,- 
000 miles of glass fiber: 75¢ 
worth of nickel carbonyl, 8¢ 
worth of carrier gas, 16¢ worth 
of electricity. 
> Stumbling Block—Among the 
metallic compounds which CEC 
researchers have used success- 
fully are, besides nickel car- 
bonyl, tetraethyl lead and 
uranium hexafluoride. But they 
eye others that they would like 
to try, such as chromium hexa- 
carbonyl and hydrides of sili- 
con and boron. 

Costs of some gas-plating 
chemicals are prohibitive. Price 
of chromium hexacarbony]l, for 
example, is about $1,000 per Ib. 
Some suppliers are reluctant to 
undertake research on these 
chemicals. Their reasons: Ma- 
terials are too difficult to 
handle, electroplating is cheaper 
and less hazardous. 

But Hiler sees no unbeatable 
handling problems, believes 
that. proper research can cut 
chemical costs. Consequently, 
CEC has now ventured into its 


own research program on gas- 
plating chemicals. And the firm 
has been able to convince 
others—Linde Air Products, 
Metal Hydrides, Arapahoe 
Chemical—that gas plating has 
a bright future. 

What they’re after are com- 
pounds that boil without de- 
composing, deposit pure metal 
upon decomposing and cost less 
than $1 per lb. If you’re looking 
for a challenging chemical re- 
search problem, here you are. 


Three Oil Firms Pushing 
For Higher Octanes 


Shell Oil, Socony Mobil Oil and 
British American Oil have all 
announced plans aimed at rais- 
ing octane ratings of their gaso- 
lines. 

Shell has already started up a 
plant in Anacortes, Wash., which 
uses a new two-stage fluid crack- 
ing technique to achieve a greater 
high-octane gasoline yield. It’s 
designed for 23,000 bpd. intake. 
Shell has not yet disclosed fur- 
ther details on the process except 
to say that early operations have 
confirmed predicted benefits. 

Construction has started on a 
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WHAT'S HAPPENING .. . 


Socony Mobil catalytic reform- 
ing unit for upgrading motor 
gasoline in East St. Louis, III. 
British American plans to build 
a $4-million catalytic reforming 
unit at its Clarkson, Ont., re- 
finery. It will process about 10,- 
000 bpd. of straight-run naphtha 
to be used as a_ high-octane 
blending agent in gasolines. 


Rohm & Haas to Make 
Acetylene From Methane 


Rohm & Haas’ long-rumored 
capacity boost for acrylic raw 
materials (Chem. Eng., Dec. 
1955, p. 103) has finally been 
confirmed. The company has 
announced that it will put in 
additional units at Deer Park, 
Tex., to make acetylene via the 
BASF process. Already in com- 
mercial use in the U.S.—at 
American Cyanamid’s Fortier, 
La., plant, at Texas City plants 
of Carbide and Carbon and of 
Monsanto, the process is based 
on partial oxidation of methane 
to supply heat for cracking ad- 
ditional methane to acetylene. 

At Deer Park, Rohm & Haas 
will use byproduct gases from 
the acetylene plant to make am- 
monia and methanol for its own 
consumption. Chemical Con- 
struction Co. will build the 
acetylene plant, Foster Wheeler 
the byproducts plant. 


Dow, Shell to Make 
Latex Out West 


Dow Chemical will build a $1- 
million styrene-butadiene latex 
plant in Pittsburg, Calif., while 
Shell Chemical is adding facili- 
ties at its Torrance, Calif., rub- 
ber plant to make cold high-solids 
latex. Production of the Dow 
plant, when operations begin this 
fall, will go primarily to surface 
coatings markets. Shell’s output 
will be aimed at foamed-rubber 
uses. 


Another Farm Co-op 
In Chemical Business 


Central Farmers Fertilizer 
Corp., owned by 14 large farm 
groups in the North Midwest, 
has cleared the final obstacle 
to construction of a multi-mil- 
lion-dollar phosphate mine and 
reduction processing plant at 
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Georgetown, Idaho, with signing 
of a power contract with Utah 
Power & Light Co. 

The plant’s electric furnace, 
with a 35,000-kw. rating, will be 
one of the largest elemental phos- 
phorus units in the country. Its 
entire output probably will go 
toward production of calcium 
metaphosphate. This is accom- 
plished by slow burning of the 
element with raw phosphate rock. 

Only a few months ago an- 
other farm co-op, National 
Farmers Union, announced the 
following tentative plans: A $12- 
million, 125-ton/day anhydrous 
ammonia plant for central Utah; 
a $5-million concentrated super- 
phosphate and sulfuric acid 
plant, northern Utah; a granu- 
lated mixed-fertilizer plant in 
Salt Lake City. 


U.S. Firms to Make 
Polyethylene in Brazil 


W. R. Grace and Union Car- 
bide and Carbon have both 
announced plans to produce poly- 
ethylene in Brazil. Grace is 
making its move in conjunction 
with Germany’s'§ Farbwerke- 
Hoechst A. G. of Frankfurt. 
They’ll use the Zeigler low-pres- 
sure process in a new Sao Paulo 
plant. Carbide has not disclosed 
process to be used at its new 
plant, which is set for Cubatao, 
near Santos. 

An added note on low-pressure 
polyethylene processes: Phillips 
Petroleum has just licensed its 
process to M. W. Kellogg and 
Societe des Usines Rhone- 
Pouleuc of France. This is the 
process that Grace, too, will use 
in an $18-million plant in the 
U.S. (see Chem. Eng., Nov. 1955, 
p. 116). 

The Grace-Hoechst combine is 
also currently building a $6-mil- 
lion, 2,500-ton/yr. DDT plant in 
Sao Paulo. In addition, the plant 
will produce monochlorobenzene, 
caustic soda, solvents and deter- 
gents. 

And Carbide has just put a 
new vinyl esters unit on stream 
in Niagara Falls, N. Y. Vinyl 
propionate, vinyl butyrate and 
vinyl 2-ethyl hexoate will be pro- 
duced, making them available 
for the first time in tankcar 
quantities. 





Convention Calendar 


Eighteenth Annual American 
Power Conference, highlights 
nuclear power production, Ho- 
tel Sherman, Chicago, Mar. 
21-23. 


National Assn. of Corrosion En- 
gineers, annual corrosion con- 
trol short course, University 
of Oklahoma Extension Study 
Center, Norman, Okla., Apr. 
3-5. 


American Chemical Society, 
129th National Meeting, Stat- 
ler Hilton Hotel, Dallas, Apr. 
8-13. 


Midwest Research Institute, 
“Symposium for Management 
on Applications of Analog 
Computers,” University of 
Kansas City, Mo., Apr. 10-11. 


American Management Assn., 
Silver Anniversary Packaging 
Exposition, Convention Hall, 
Atlantic City, N. J., Apr. 9-12. 


Metal Powder Assn., 12th annual 
meeting and 1956 Metal Pow- 
der Show, Hotel Cleveland, 
Cleveland, Apr. 10-12. 


Armour Research Foundation, 
first annual national indus- 
trial research conference, “Re- 
search for Profit,” Sherman 
Hotel, Chicago, Apr. 18-19. 


American Oil Chemists’ Society, 
47th annual spring meeting, 
Shamrock Hotel, Houston, 
Apr. 23-25. 


Assn. of British Chemical Mfrs., 
Chemical Section of British 
Industries Fair, National Hall, 
Olympia, London, Apr. 23- 
May 4. 


Assn. of Consulting Chemists 
and Chemical Engineers, ban- 
quet and symposium on “The 
Story of Fermentation,” Hotel 
Belmont Plaza, New York, 
Apr. 25. 


American Institute of Chemical 
Engineers, national meeting, 
including symposia on “For- 
eign Developments and Their 
Effect on the U.S. Chemical 
Industry” and “Liquid Met- 
als,” Roosevelt Hotel, New 
Orleans, La., May 6-9. 


Chemical Market Research 
Assn., “The Chemical Indus- 
try: Review and Forecast,” 
Biltmore Hotel, New York, 
May 14-15. 
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385 MADISON AVENUE, NEW YORK 17, NEW YORK 





Lummus-Built Plant Will 
Double Phthalic Capacity 
For Pittsburgh Coke & Chemical 


Paint and Plastics 
Producers to Benefit 
From Expansion 


To double the phthalic anhydride 
capacity of Pittsburgh Coke and 
Chemical Company’s Coal Chemi- 
cals Division, The Lummus Com- 
pany is engineering and construct- 
ing a $3,000,000 plant on Neville 
Island in the Ohio River below 
Pittsburgh. The new plant, to be 
completed by Fall 1956, is a fur- 
ther step in Pittsburgh Coke’s 
chemical expansion. 

This second installation is being 
built because plasticizer and alkyd 
resin manufacturers need more 
phthalic. Since 1949, vinyl plastics 
consumption has risen 100%; 
alkyd resin paints 50% ; polyester 
plastics 400 %. Phthalic, as a basic 
raw material for these industries, 
is in ever-increasing demand. 
Increased phthalic consumption by 
Pittsburgh Coke and Chemical’s 
own Plasticizer Division has also 
been a major factor in the com- 
pany’s planning. 

As a result of its long chemical 
experience, Lummus is well 
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equipped to carry out this project 
for the manufacture of phthalic. 
The new facilities will incorporate 
many improvements in production 
efficiency and product purity. 

Other current chemical projects 
at Lummus include ammonia and 
ammonia products installations, 
a vinyl acetate unit and acetylene 
derivatives facilities. And our 
books show hundreds of completed 
plants for a wide range of 
products from ethylene through 
butadiene. 





When you plan your next plant, 
call on Lummus—designing engi- 
neers and constructors for the 
petroleum and chemical industries. 

The Lummus Company, 385 
Madison Avenue, New York 17, 
N.Y. Engineering and Sales 
Offices: New York, Houston, 
Montreal, London, Paris, The 
Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger 
Plant: Honesdale, Pennsylvania. 
Fabricated Piping Plant: East 
Chicago, Indiana. 
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WHAT'S HAPPENING . . . 


Radiant Heat Assists Quick-Change Act 


External heating 
coils keep tank contents 
warm for easy pumping, 
leave interiors free for easy 
cleaning. 


Labor costs for cleaning the 
24 units of Port of Seattle’s new 
vegetable-oil tank farm will be 
at a bare minimum. This is 
because the insides of the tanks 
have been kept free of usual 
cleaning obstructions—the hot- 
water heating coils needed for 
easy pumping of the tanks’ 
often-changed contents. 

Instead, heating coils are 
outside the tanks, mounted on 
a layer of cellular-glass insula- 
tion and embedded in concrete. 
They radiantly heat the tanks 
from: beneath. 
> Fast Payout—Cost of the 2.5- 
million-gal. tank farm was 
$300,000. 

Only major additional cost 
for external, rather than in- 
ternal, coils was for the labor 
to place the coils more accu- 
rately under the conical tank 
bottoms. Materials costs were 
almost identical with those 
of conventional installations; 
tanks need insulation in any 
case. 

This small extra cost will be 
fast paid out by recurring labor 
savings whenever tank insides 
must be cleaned. Another ad- 
vantage: The sealed cellular- 
glass insulation is impervious 
to moisture—important because 
of the obvious difficulty of re- 
placing ineffective insulation. 
> How It’s Done—Foame_las in- 
sulation was applied over con- 
crete slab foundation, using hot 
asphalt as adhesive. Roofing 
felts were mopped in place over 
the glass blocks, hot-water coils 
placed in position and covered 
with a concrete grout. Tanks 
were then set over the grout 
surface. 

Compressive strength of 
Foamglas (7 tons/sq. ft.) is 
high enough to support the 
weight of the steel tanks and 
their contents. 
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/ Wow! 
electroless nickel plating 
of intricate insides 
with... 


/ 
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PFIZER SODIUM CITRATE 


as your sequestering and buffering agent 


Complex-shaped interiors, found in many valves and pipes, frequently are beyond the throwing 
power of an electroplating bath. Such equipment can be successfully plated without electricity by 
electroless nickel plating using Pfizer Sodium Citrate. This ideal buffering agent produces brighter 
plate in the alkaline bath and as a sequesterant prevents wasteful precipitation of basic nickel salts. 


Other Pfizer chemicals of interest to metal finishers include: citric, tartaric, gluconic 
and oxalic acids, and their salts. Get the full details on how they help you do a superior job 
of cleaning, polishing and plating. 


CHAS. PFIZER & CO., INC., Chemical Sales Division, 630 Flushing Ave., Brooklyn 6, N. Y. 


Please send me the items checked: NAME 
(] Technical Bulletin 68, POSITION 

Electroless Nickel COMPANY 
(J Technical Bulletin 61, 


“Chemicals for Metal 
Finishing” CITY. 
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CHAS. PFIZER & CO., INC, 


Manufacturing Chemists for Over 100 Years * Chemical Sales Division 


630 Flushing Ave., Brooklyn 6, N.Y. 
La Branch Offices: Chicago, Ill.;San Francisco, Calif 
# Vernon, Calif, Atlante, Ga, 
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WHAT'S HAPPENING .. . 


Special pumps deliver liquids at 
controlled rates as small as 0.2 cc./min. 


Waste water 
to be and 
analyzed 


Pump Pump Pump 
250 40cc./min. 2cc./min. 











pump Waste 


Barium hydroxide 


sodium hydroxide 
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Waste filter 


Chromic acid 
in 
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Mixer Preheater 


— Flow control 
Ld 10 cc./min 


Oxygen 


Tiny “Plant” Monitors Process Wastes 


Reading directly in ppm. of organic carbon, con- 


tinuous, automatic analyzer helps Du Pont track down 


process losses, control content of waste streams. 


Process shown in the flow- 
sheet above involves a dozen 
or more chemical reactions and 
unit operations. Yet it operates 
continuously and automatically, 
requiring as little as 15 min. 
per day of attention. 

The “plant” in which this 
process is performed can be put 
inside a box 8x8x5 ft. It would 
cost about $10,000-$12,000 to 
build. 

Du Pont engineers worked 
out this miniature automatic 
chemical plant so they could get 
a continuous analysis of dis- 
solved organic matter in chemi- 
cal process wastes. Develop- 
ment costs over the past four 
years have totalled approxi- 
mately $100,000. Right now, 
company management is mull- 
ing over a proposed $40,000 
project which would install two 
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analyzers on a permanent basis, 
in their own small building, at 
Du Pont’s huge synthetic or- 
ganics works at Belle, W. Va. 
> Previous Models—The or- 
ganic waste analyzer has al- 
ready gone through two pilot 
models. 

First of the experimental 
units was tested at a Du Pont 
plant near Wilmington. Admit- 
tedly crude, this “breadboard” 
model required full-time atten- 
tion. But is did demonstrate 
the fundamental soundness of 
the analytical method upon 
which it was based. 

Next was a prototype plant 
model (see cut, p. 122), put in 
at Belle in September 1954. It 
took six or eight months to 
work the “bugs” out of the sys- 
tem, but by the latter part of 
1955 this unit was in essentially 


full-time service. If present 
plans go through, this instru- 
ment will be replaced by one of 
the new units; the other new 
unit will monitor another waste 
stream. 

> How It Works—The analyzer 
determines the organic carbon 
content of a metered sample 
stream by oxidizing it to CO, 
with chromic acid. Carbonates 
and dissolved CO, in the sample 
are removed by precipitation 
with barium hydroxide prior to 
oxidation. 

Oxidation takes place at 
about 250 C. and is essentially 
complete in 2.5 min., the holdup 
time in the oxidation reactor. 

A metered stream of oxygen 
from a compressed-gas cylinder 
strips the CO, from the still-hot 
oxidized liquid and carries it to 
a differential thermal conduc- 
tivity analyser. On its way, 
the gas stream passes through 
beds of zinc, antimony and 
Drierite, which remove such 
interfering components as 
H.SO, chlorine and water 
vapor. (Continued) 
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ETHANOLAMINES 


Need mono-, di-, or triethanolamine? Allied’s Orange, Texas, plant — most modern 
in the industry—can supply you with ethanolamines consistently above standard specifi- 
cations. Shipments in tank cars, tank trucks or 55-gallon drums available from Orange, 
Texas. Nationwide stocks for delivery by tank truck and 55-gallon drums. Phone or 
write for samples, quotations, literature, technical service with no obligation. 


Dept. EA 2-5-1 


llied NITROGEN 


h em Tae! \aIvision/ Ethanolamines « Ethylene Oxides Ethylene Glycols » Urea» Formaldehyde e U. F. Concen- 
trate— 85 «Anhydrous Ammoniae Ammonia Liquors Ammonium Sulfate «Sodium Nitrate 
e Methanol e Nitrogen Solutions « Nitrogen Tetroxide « Fertilizers & Feed Supplements 

40 Rector Street, New York 6, N. Y. 
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WHAT'S HAPPINING ... 


PROTOTYPEmodel pointed up need for reliable, small-output pumps. 


Carbon diffiae concentration 
is measured yy passing the gas 


through on” conductivity cell, 
then througy a bed of Ascarite 
for removijg the CO,, and 
finally thro§gh a second, or 
reference, ciB|. The analyzer is 
calibrated i, ppm. of organic 
carbon in thf liquid sample and 
can detect cf,anges of 1 ppm. 
> Micro-Sca! Operation—De- 
sign and co,,struction of a re- 
liable, easij, operated, low- 
maintenance analyzer gets 
quite difficy jt as the scale of 
operation ig reduced. But the 
Du Pont en, ineers couldn’t af- 
ford to ignire the cost of the 
reagent ch,micals consumed 
continuously, around the clock. 

Costliest ,eagent is chromic 
acid. Even ,t the trickle of 2 
ec./min. us,d in the present 
model, chroysic acid consump- 
tion amoun;s to about $2,500 
worth per yyar. 

Tiniest fly rate, however, is 
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the waste stream being oxi- 
dized. It flows at an almost im- 
perceptible 0.2 cc./min. 

> Novel Pump Design—Most of 
last year’s problems were due 
to plugging of small-bore lines 
and failure of pumps. A lot of 
engineering effort, perforce, has 
gone into contriving pumps 
which would perform reliably 
at extremely low flow rates. 

According to Dick Kiesel- 
bach, who virtually lived with 
these problems for four years 
—in the field as well as in the 
Engineering Research Labora- 
tory, Wilmington—development 
of new micro-scale pump de- 
signs has been a valuable by- 
product of this work. “We have 
learned what we can’t do as 
well as what we can do,” Kiesel- 
bach confesses. 

One of his pump designs (see 
cut, p. 120) works on the prin- 
ciple of viscous drag. Its rotor 
is a 4-in.-diam. Teflon cylinder 


with a machined helical chan- 
nel, 0.007 in. deep, on a pitch 
of seven threads per in. It fits 
snugly inside a highly polished 
cylinder bored in a stainless 
steel block. When turning at 
300 rpm. it delivers 2 cc./min. 
of chromic acid-sulfuric acid 
solution. This pump cost about 
$300 to make. 

> Other Special Equipment—In 
addition to the special pumps, 
Kieselbach had to design many 
other components from scratch, 
such as: 

e Vibrating Mixers—There 
are two of these, one for mixing 
the barium hydroxide solution 
with the sample stream, an- 
other for mixing the chromic 
acid solution with the sample. 
Each unit consists of a 3/16- 
in.-bore stainless tube enclos- 
ing a }-in. stainless rod. The 
rod vibrates laterally, actuated 
through a Teflon diaphragm by 
a 60-cycle coil around a mild 
steel armature. 

¢ Carbonate Filter—This re- 
moves precipitated barium car- 
bonate from the sample stream. 
It consists of a reel of 4-in.-wide 
tape of chromatographic filter 
paper pulled over a port in a 
smooth stainless steel cylinder 
at a rate of about 2 in./hr. The 
sample being filtered floods the 
underside of the paper, drop- 
ping off freely to prevent any 
possibility of plugs forming. 
Filtrate is sucked through the 
paper into the port. 

e Oxidation Reactor—Elec- 
trical preheater, reactor coil 
and falling-film stripper are 
combined in a single compact, 
complex glass unit. Liquids and 
gases flow inside small glass 
tubes within a glass jacket; the 
jacket volume is filled with 
Santocel insulation. 
> Analyzer Performance —- 
Function of the analyzer is two- 
fold—to help control process 
losses and avoid stream pollu- 
tion. 

Although water pollution is 
usually measured in terms of 
five-day biochemical oxygen de- 
mand, BOD measurement is of 
little value for process control 
because of its poor reproduc- 
ibility and long time lag. 

The Du Pont waste analyzer, 
with its continuous, reliable 
and rapid measurement of or- 
ganic content, should provide 
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CRAYONS. .;. a 


---you'll want to use 


How long have you looked for a way to get the out- 
standing values of polyethylene with the convenience 
of wax? And how many types of “poly” did you try 
before giving up? 

Well, consider polyethylene again. But this time 
try low-molecular-weight A-C POLYETHYLENE 
—regular or emulsifiable! 

Here’s why: 

@ handles at temperatures of wax in conventional equip- 
ment. 

@ gives a high gloss, enhances and adds richness to colors, 

_ improves scuff and abrasion resistance. 


@ is completely compatible with all waxes and actually 
fortifies all your wax formulations. 


@ permits close control of coating weight. 


@ easier to use, easier to handle. You can use higher per- 


centages of A-C POLYETHYLENE on standard coating equip- 
ment. “Trade Mark 
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Don’t delay! Commercial quantities are available for your 
immediate evaluation. Write for free samples today or return 
the handy coupon with your business letterhead. 





oan men ant 


SEMET-SOLVAY PETROCHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. ¥. 


(2) Please send me technical literature on A-C POLY- 
ETHYLENE. 


(0 Please'send me free samples of ACC POLYETHYLENE. 
(0 My proposed use of A-C POLYETHYLENE is: 

















en te 


F 





: 





4 
of 





WHAT'S HAPPEWING . . . 


plant Management with a use- 
ful tool for tightening up con- 
trol of plant operations. The 
two experimental models have 
already proyen their worth in 
tracking down unsuspected 
losses and showing up peak 
organics concentrations’ in 
process wastes. 


Detergent Alkylate 
For U.K. and Canada 


A new plént planned for Sar- 
nia, Ont., will give Canada its 
first domestic source of deter- 
gent alkylate (dodecyl benzene) 
and one newly on stream in 
Grangemouth, Scotland, erases 
U.K.’s need for imports of the 
material. 

The $2.8-million, 10,000-ton/ 
yr. Grangemouth unit was built 
by Grange Chemicals, jointly 
owned by British Hydrocarbon 
Chemicals and Oronite Chemical 
of San Francisco. The former 


supplies the plant’s main raw 
material, propylene tetramer. 
Only previously existing U.K. 
dodecyl benzene plant, that of 
Imperial Chemical Industries, 
did not meet the nation’s total 
requirements. The new plant 
provides surplus for export. 

The $38-million Canadian 
plant will be built by Imperial 
Oil, Standard Oil (N.J.) subsid- 
iary. When the plant is com- 
pleted by mid-1957, its output 
will displace an annual import 
of about $2.5 million worth of 
detergent alkylate. 


Esso To Build 
Two Ethylene Units 


Esso Standard Oil Co. is about 
to start construction on a $12- 
million ethylene recovery unit 
at its Baton Rouge, La., refinery. 
And at Linden, N. J., late this 
year, Esso will begin building the 





Maze of pipes and tanks above 
marks the final production step 
at Dow Corning’s new $16-mil- 
lion plant for dimethyl silicone 
fluids and emulsions. Because 
the new Midland, Mich., facili- 
ties double former output, the 





Finishing Step at New Silicones Unit 


company has reduced prices by 
74%. And more silicones pro- 
duction, at a date as yet unde- 
termined, is reflected in General 
Electric’s recent purchase of 
land adjacent to its Waterford, 
N. Y., silicones plant. 








USIP SUD: RE RNASE RNR CO 


first full commercial ethylene 
recovery plant scheduled for the 
East Coast. 


Another Alaska 
Pulp Mill Project Set 


A $40-million plant to pro- 
duce a high-alpha dissolving 
pulp via magnesium-oxide pulp- 
ing has been set for Sitka, 
Alaska. The Japanese-financed 
Alaska Lumber & Pulp Co. will 
build the plant in exchange for 
an award from the U. S. Forest 
Service of 5.25 billion bd. ft. of 
timber in the Tongass National 
Forest. Pulp, produced at the 
rate of 300 tons/day, will be 
shipped to Japan. 

This is the fourth Alaska 
timber sales agreement involving 
pulp mill projects, part of a long- 
range plan to build permanent 
industry in the North. Ketchi- 
kan Pulp Co., which holds cut- 
ting rights to about 5 billion bd. 
ft. in the vicinity of Ketchikan, 
placed its 100,000-ton/yr. MgO 
plant in operation in 1954. Pa- 
cific Northern Timber Co., Port- 
land, holds rights to 3 billion bd. 
ft. based on its ability to get an 
80-ton/day pulp mill into pro- 
duction at Wrangall by 1962. 
Georgia Pacific Alaska Co., a 
wholly owned subsidiary of 
Georgia Pacific Plywood, was 
awarded a preliminary contract 
last summer for 7.5 billion bd. 
ft. in exchange for a 500-ton/ 
day pulp mill to be’ built at 
Juneau. 


New Ammonia Plants 
For South and Northwest 


Escambia Bay Chemical Corp. 
has started up a $23-million Pen- 
sacola, Fla., plant producing 200 
tons of anhydrous ammonia daily 
in addition to other nitrogen 
compounds. And Phillips Pacific 
Chemical Co., jointly owned by 
Phillips Petroleum Co. and Pa- 
cific Northwest Pipeline Co., has 
announced plans to build a $12- 
million, 200-tons/day plant near 
Finley, Wash. 

Also in Florida, Escambia Bay 
plans to put up a 30-million- 
lb./yr. polyvinyl chloride resin 
plant. Completion of the plant, 
which marks the company’s entry 
into the resin business, is ex- 
pected late this year. 


April 1956—Curmicat ENGINEERING 





a TRIO rer 


PROCESSING PROBLEMS 


CONKEY CRYSTALLIZERS, 
EVAPORATORS 
AND FILTERS 


This is the trio that will remedy your crystal- 
lizing, evaporating or filtering problems. All 
three are built to the rugged Conkey design, 
fabricated in Chicago Bridge & Iron Com- 
pany’s four strategically located shops. 


If your plant has a filtering, evaporating or 
crystallizing problem, write our nearest of- 
fice. A Conkey engineer will be happy to as- 
sist with information, estimates or quotations. 


Top: Conkey all nickel construction 
Triple Effect Evaporator producing 
50 per cent caustic liquor. 


Above: Conkey Triple Effect Vac- 
uum Crystallizer producing ammo- 
nium sulphate. 


Left: Conkey Rotary Hopper De- 
waterer in service dewatering 
abrasive grains. 


IDGE & IRON COMPANY 


AM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 


cCOoONKEY Atlanta ¢ Birmingham ¢ Boston * Chicago * Cleveland © Detroit * Houston 


los Angeles © NewYork ¢ Philadelphia © Pittsburgh ¢ Salt Lake City 
“San Francisco * Seattle ¢ Tulsa 


EQUIPMENT 
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WHAT'S HAPPENING... 


SPHERICAL DIGESTER (one of six) 


Furfural Taps New Source 


First plant to make furfural from bagasse com- 


bines ideal location, guaranteed markets, technical savvy 


to achieve commercial success. 


Currently celebrating its first 
year of successful commercial 
operation is Central Romana 
By-Product Co.’s $7-million fur- 
fural-from-bagasse plant in La 
Romana, Dominican Republic. 

On stream since February 
1955, the year-old plant has 
reason to be proud of this rec- 
ord. It represents the first suc- 
cessful attempt to produce fur- 
fural from other than the usual 
raw materials—corn cobs, oat 
and rice hulls, bran. 

Bulk of Central Romana’s 30- 


million-lb. annual furfural out- 
put has a guaranteed market. 
Du Pont has contracted to buy 
an estimated 20 million Ib./yr. 
(for nylon manufacture) for 
ten years, with an option to 
take the rest of the plant out- 
put and an option to extend the 
contract. 

Other markets earmarked for 
furfural include the petroleum 
industry (solvent refining of 
lube oils) and the resin and 
plasticizer industries (using 
furfural and _ tetrahydrofur- 


RECOVERY COLUMNS 


fury] alcohols). Pricewise, 
Dominican furfural is competi- 
tive here with domestic product 
because it has duty-free status. 
> Mutual Advantage—Since the 
economics of furfural produc- 
tion demand large volumes of 
pentosan-bearing material rea- 
sonably close to the producing 
plant, Central Romana, a sub- 
sidiary of South Porto Rico 
Sugar Co., has an ideal setup. 
It’s backed up against one of 
South Porto Rico’s sugar mills. 
And the sugar mill itself 
benefits from this arrangement. 
For, independently, sugar mills 
and furfural plants produce 
more steam than is required for 
their individual operations. So 
by dovetailing the two opera- 
tions, more efficient use of 
steam is realized. 
> Pioneer Provides Know-How 
—Perhaps the biggest problem 
Central Romana faced was just 
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ap 


Centralized 
Lubricating Systems 


in design 
in performance 


in economy 


Remember, it’s impossible to under-lubricate or skip a bearing with a TRABON posi- 
tive system . . . a single indicator at the pump tells the operator when every bearing 


is properly lubricated. 


Fully hydraulic . . . economical . . . for oil or grease . . . safe . . . completely sealed. 


Write for more information today. 


ENGINEERING CORPORATION 


¢ STREET 7 CLEVELANE 2 
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WHAT'S HAPPENING . . . 


where to begin. How do you 
go about setting up a plant for 
production of an established 
product, starting with a new 
raw material? 

Quaker Oats Co., pioneer and 
major U. S. producer of fur- 
fural, provided much of the 
answer. Under a contract with 
South Porto Rico, QO supplied 
the technical know-how, with 
assistance in plant design and 
construction, plus technical su- 
pervision for the “break-in” 
period. 

In return for this service, QO 
gets a royalty based on the 
plant’s profits for ten years. 
After the ten-year period is up, 
QO has an option to buy minor- 
ity stock interest in the plant. 
> No Pilot Plant—An interest- 
ing sidelight to this project is 
that it went from small-scale 
tests directly to full-scale opera- 
tion, completely bypassing the 
pilot-plant stage. 

Only test work done involved 
shipping several hundred tons 
of bagasse to QO’s Memphis, 
Tenn., plant for test cooks. 
Condensate from these cooks 
was sent to Vulcan Copper & 
Supply Co. (Cincinnati), which 
set up a three-column distilla- 
tion systgm to see whether fur- 
fural revovery was economi- 
cally feagible. Once this was 
establishyd, full-scale design 
and constfuction got under way. 

Centraij Romana’s process 
closely fiflows that of QO—in 
which cogn cobs (23% pento- 
sans, 25%{ moisture) are hydro- 
lyzed ty produce pentoses 
which, infturn, split out water 
to form fyrfural. Residue from 
the hydniysis is usually used 
for fuel. 
> Bagasse; Preparation — Ba- 
gasse (14.5% pentosans, 46% 
moisture ¢ as it comes from the 
sugar mi@i is too wet and of 
too low afdensity for economic 
furfural §production. Excess 
water int}rferes with optimum 
cooking @iry acid hydrolysis) 
and rendérs the digester resi- 
due unfit}for boiler fuel. Ba- 
gasse den§fity, as applied to the 
large tonjages which must be 
moved th:§:agh the plant, would 
require s¢ch a large digester 
volume tpt cost would be pro- 
hibitive. 

Therefife bagasse is densified 
(baled) hd dried by storing 
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bales in an open field for about 
two months. Natural fermenta- 
tion occurring during this stor- 
age period supplies the heat 
necessary to evaporate the ex- 
cess water. 

> Pressurized ‘Digestion—With 
a final water content of about 
20-30%, bagasse is fed to a bat- 
tery of six spherical, rotary 
digesters—for hydrolysis with 
relatively small amounts of 
5-10% sulfuric acid. (Liquid- 
solid ratio is about 0.25). The 
digesters, largest of their type, 
are 20 ft. in diameter, with 
ceramic brick lining their 1-in.- 
thick steel walls. 

Under about 50-100 psi. pres- 
sure, bagasse is cooked for 
about 2-8 hr. to produce fur- 
fural. Side reactions yield 
acetic acid, methanol and other 
organic compounds. 

After the digesters are de- 

pressurized, coffee-grain-like 
residue is flash-dried and pul- 
verized, then used for boiler 
fuel. And exiting reaction-prod- 
uct vapors are carried out by 
the steam and sent to a recov- 
ery system designed to (1) re- 
cover heat content of the steam 
and (2) separate furfural from 
other low-boiling organics and 
steam. 
» Recovery System—High-pres- 
sure steam generates low-pres- 
sure steam for the recovery 
system—stripper, __ distillation 
and dehydrating columns. Ex- 
cess steam is sent to the sugar 
mill for use in evaporators. 

Vapors containing 4-6% fur- 
fural go to a stripper, where 
they are azeotropically dis- 
tilled. Overhead from _ the 
stripper (25% furfural) is con- 
densed, then run into a de- 
canter in which two liquid 
phases separate—the upper, 8- 
10% furfural; the lower, 90% 
furfural. 

The upper layer is sent to a 
low-boiling heads column in 
which aldehydes, ketones, etc., 
come off as overhead and are 
discarded. Column bottoms, 
rich in furfural, are recycled 
to the stripper. 

The bottom, furfural-rich 
layer from the decanter is dried 
by stripping off water and 
methanol in a vacuum (steam- 
ejector, moderate pressure) de- 
hydrating column. The bottom 
of the column is kept hot enough 


so that no water dilutes the 
bottom stream of pure furfural. 
> Still Some Kinks—Because of 
the nature of the raw material 
used, Central Romana has ex- 
perienced at least one problem 
which it hadn’t anticipated: 
Steam generators in the recov- 
ery system are showing an un- 
expectedly high rate of cor- 
rosion. 

Though specific causes 
haven’t been pinned down, 
plant engineers say they’re well 
on their way to licking this 
vexing problem. 


Kaiser to Make More 
Magnesia Products 


Kaiser Chemical Div. will 
spend $3 million on additions to 
its Moss Landing, Calif., sea- 
water magnesia plant and the 
Columbiana, Ohio, basic refrac- 
tories plant now being built. 

New equipment for the Moss 
Landing plant will double the 
present seawater handling ca- 
pacity and will increase by more 
than 50% its capacity to produce 
periclase, which is used in basic 
refractories for high-tempera- 
ture furnaces. A large new 
rotary kiln will have a capacity 
of about 150 tons of magnesia 
products per day, bringing total 
daily kiln capacity to approxi- 
mately 375 tons. 

At Columbiana, plant capacity 
will be increased by 50%. Com- 
pletion date for the new con- 
struction is set for January 1957. 


More Ethylene Oxide Set 
For Here and Abroad 


Wyandotte, Carbide and Car- 
bon Chemicals, Dow Chemical 
and the French petrochemical 
giant, Naphtachimie, all have 
plans for new ethylene oxide pro- 
duction facilities. 

Wyandotte has bought a Gulf 
Coast site for an ethylene oxide- 
ethylene glycol plant. Carbide is 
putting in new Seadrift, Tex., 
facilities for an extra 65 million 
lb./yr. of glycol, which brings 
total ethylene oxide capacity to 
about 200 million tons/yr. Dow 
is adding 30 million lb./yr. to 
its ethylene oxide production in 
Freeport, Tex. 

Naphtachimie is doubling the 
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to Dehydrate Pure Dry Crystals? 


If you haven’t considered these facts in your planning: 


1. A substantial reduction in the amount of rinse water required to purify 
crystals will greatly increase your evaporator capacity and reduce 
operating costs. 


. By reducing the amount of mother liquor in the cake by 50% or more, 
the cost of finish-drying will be materially reduced and dryer capac- 
ity increased. 


ty baa Then you can’t afford not to look into the Sharples 


PROCESSING 


Shorples maintains a completely 
opinene er test = 

it r industry. Any of the ° ° ° 
nine besie types of Sharples It will cost you nothing to get the profit-making facts, backed up by 
centrifuges can be applied to 


you. problems under conditions more than 400 Super-D-Hydrators at work in industry today. We 
whi clos aralle! ant ‘ ° ° 
operating conditions. You ore will be glad to send a copy of Bulletin 1257 as a first step to discuss 
invited to make use o' ese 


exceptional facilities. your objectives. 


PLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND © DETROIT © CHICAGO o NEW ORLEANS © SEATILE © LOS ANGELES SAN FRANCISCO e HOUSTON 
Associated Componies and Representatives throvgheuvt the Werld 
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Super-D-Hydrator. 
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ENING ... 


‘sect oxidation of 
nt and process de- 
ientific Design Co., 
Scientific Design’s 
also be used by a 
‘ Antwerp, Belgium, 


ethylene. 

sign are b, 
New Yor! 
process w 
plant set : 


by Societe Chimique des Derives 
du Petrole. 

In the U. S., Allied Chemical 
& Dye uses the SD process at its 
20-million-lb./yr. unit at Orange, 
Tex.; it’s likely that Wyandotte 
will do likewise at its proposed 
Gulf Coast unit. Carbide, too, 
uses direct oxidation—a self-de- 
veloped process. 





Mobile Unit Rids Water of Radioactivity 


Adapted for removal of 
radioactive contaminants as 
well as more conventional 
chores, this new mobile water- 
purification unit has been de- 
veloped by Army Engineers. 

Standard operations—coagu- 
lation, filtration, disinfection— 
get rid of 85% of the gross fis- 
sion products. Clay pretreat- 
ment ups this figure to 93%, 
post ion-exchange treatment 
will boost it to 99.9%. 
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Available in three sizes cap- 
able of handling 3,000, 1,500 or 
600 gal./hr. on a 24-hr. basis, 
the units have already been 
used by the Army to purify 
some of the nation’s most stra- 
tegic waters, partially contami- 
nated by industrial and domes- 
tic wastes. 

Their effectiveness for de- 
contaminating radioactively 
polluted water is based on the 
fact that the problem—either 


in peacetime or wartime—is 
basically the same as conven- 
tional purification problems. 
The water itself does not be- 
come radioactive—only the dis- 
solved or suspended matter in 
the water. 

> Pollution Sources—Principal 
sources of radioactive pollution 
—all of which can be counter- 
acted by these new units—are: 
Waste effluents from atomic 
energy plants; waste discharges 
from laboratories and hospitals 
using radioisotopes; fall-out of 
fission products, in case of an 
atomic explosion; induced ac- 
tivity in the dissolved mineral 
matter in the water after an 
explosion; blow-in or wash-in 
of radioactive dust or soil after 
an explosion; fall-out of un- 
dissociated uranium or pluton- 
ium after an explosion. 

Heart of the units is an 
“erdlator” (named for Engi- 
neer Research and Develop- 
ment Laboratories), which 
chemically coagulates and re- 
moves mud, bacteria and other 
suspended matter in the water 
and makes effective disinfec- 
tion possible. This device is 
connected in series with di- 
atomite filters. The combina- 
tion not only removes silt and 
destroys bacteria, but also pro- 
vides positive physical barriers 
to the passage of organisms 
which cause water-borne dis- 
eases. 
> Fast, Simple Operation—Pol- 
luted water can be pumped into 
the unit, chemically and physi- 
cally treated and discharged as 
potable water in about 20 min- 
utes. Short detention times are 
credited to the use of pulver- 
ized limestone, which is almost 
universally available and costs 
less than $12 per ton. 

Only one man is needed to 
attend a unit; it can be put into 
operation by three men in less 
than 90 minutes after arrival 
at a site, will work in atmos- 
pheric temperatures as low as 
—40 F. 

In transit, the unit consists 
of an insulated van_ body, 
mounted on a 24-ton truck 
chassis, which in turn tows a 
single-axle 14-ton trailer. It 
has its own electrical power 
supply, heating facilities and 
initial expendable operating 
supplies. 
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Look into “Wnited~ 





lead-lined products 


to keep corrosion 
in line 








Under the trade name “United,” National Lead 
Company manufactures lead-lined pipe in two 
categories ...“United Tubond” and “United” ex- 
panded. Both combine the corrosion resistance of 
lead with the strength of steel. 

“United Tubond” pipe is used where acid han- 
dling is difficult, where the lines are subject to 
external abuse, vibration, high internal pressure, 
elevated temperature or vacuum. In “Tubond” 
pipe the bond between lead lining and steel pipe 
is virtually inseparable. 

“United” expanded lead pipe, generally used for 
handling acids under “average” conditions, is pro- 
duced by inserting a lead pipe in a steel pipe and 
expanding the lead lining under heavy pressure. 

Whether you buy “United Tubond” or expanded, 
you may be sure you are getting a product with the 
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National Lead 


Company 


grade of lead, thickness of lining, and method of 
joining calculated to give you your money’s worth 
in strength and corrosion resistance. 

Under the “United” brand you can also get the 
other components of a corrosion-resistant acid han- 
dling system — valves, fittings and pumps. 

So put your corrosion control problem up to 
National Lead. Take advantage of our experience 
in working out chemical process applications of 
lead equipment. 


NATIONAL LEAD COMPANY 


New York 6¢ Atlanta * Baltimore 3 * Buffalo 3 
¢ Chicago 80 ¢ Cincinnati 3 * Cleveland 13 ¢ 
Dallas 2 ¢ Philadelphia 25 ¢ Pittsburgh 12 
¢ St. Louis 1 * Boston 6 (National Lead Co. of 
Mass.) * Los Angeles 23 (Morris P. Kirk & 
Son, Inc.) ¢ Toronto, Canada (Canada Metal 
Company, Limited). 





WHAT'S HAPPENING .. . 


oe, 20, 8, oe 


a ee 


ZONE 

STRESS 

RELIEVED 
TER — 


AFTER 
ERECTION 


HOUDRIFLOW reactor, containing maze of internal parts, was . . 


Stress-Relieved 200 Ft. Up 


Unusual requirements for heat-treating 25-ft.-dia. 


by 71-ft.-high tower section after erection called for novel 


technique, with the vessel serving as its own oven. 


Sidewalk superintendents at 
Sun Oil Co.’s Marcus Hook 
(Pa.) and Toledo refineries may 
still be nursing the cricks they 
got in their necks while watch- 
ing Chicago Bridge & Iron ex- 
perts stress-relieve the reactor 
portions of identical Houdri- 
flow cracking units recently in- 
stalled at each location. The 
reason: CB&I did the job after 
the reactors were in place, 200 
ft. above the ground. 
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This “oven-in-the-sky” tech- 
nique was unusual, but so were 
the requirements of the job. 
The 25-ft.-dia. by 71-ft. reactors 
each carried a maze of internal 
piping, baffles, fittings and 
special structures. They were 
made of chrome-moly steel clad 
with Type 410 stainless in 
thicknesses varying from 5/8 
to 24 in. Each assembly 
weighed 250 tons. 

To ship to the site and erect 


a heat-treating furnace large 
enough to handle these huge 
units, if assembled and stress- 
relieved on the ground, would 
have been a Herculean task. 
Yet the alternative—to heat- 
treat 200 ft. in the air—seems 
more practical only after a look 
at the method as successfully 
used. 

>How They Did It—For each 
reactor about 20 tons of tem- 
porary heating equipment, ca- 
pable of liberating 24 million 
Btu./hr., was mounted 164 ft. 
above ground level on the stair 
tower of the cat cracker. Two- 
inch piping carried refinery gas 
at 30 psig. up the stair to a 
regulator. From here it was 
distributed through 8-in. lines 
to four burners in a special 
9x12x24-ft. box-type combustion 
chamber. 

Inside the reactor itself, at 
the lower limit of the zone to 
be heat-treated, a temporary 
steel bulkhead was laid. Ex- 
ternally, the sides of the shell 
and the top head were insulated 
with temporary layers of mag- 
nesia and mineral wool block to 
an average thickness of about 
4 in. All of the many openings 
(more than a dozen were 6 in. 
dia. or larger) were covered, 
except those few selected for 
vents and flues. Mineral wool 
insulation was laid on the tem- 
porary bulkhead bottom. 

A 50,000-cfm. blower (requir- 
ing a 100-hp. motor) pumped 
the 1,400-F. gases from the com- 
bustion chamber through a 58- 
in.-dia. side manhole into the 
reactor shell at about 1 oz. pres- 
sure. 
> Needed: The Master’s Touch 
—Advance provisions for heat 
distribution — a particularly 
delicate part of the CB&I tech- 
nique—kept the temperature 
variations between any two 
points in the huge, complicated 
structure well within bounds. 

ASME code for unfired pres- 
sure vessels permits up to 150 
F. variation. Actual variation 
was less than 90° at the start 
of the 4-hr. holding period, less 
than 40° at its end. (Total 
cycle was 30 hr.—12 hr. to heat 
up, 4 hr. at stress-relieving 
temperature of about 1,200 F., 
14 hr. of controlled cooling.) 

Here’s how CB&I engineers 
achieved such precise control: 
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KLINGER REFLEX 

LEVEL GAGES 

The “K” Type Reflex 
Level Gage has the 
following outstanding 
advahtages :- 


J 


KLINGER 


YOUR PLANT 


SEATLESS PISTON VALVES 
The Klinger Valve consists basically 
of a finely ground piston, operated 
by the valve spindle and hand wheel, 
and moving through two or three 
non-metallic resilient valve rings, 
capable of resisting steam, oil and 
most fluids at high temperatures and 
pressures, and separated by a ported 
lantern bush, It has the following 
advantages: 

No seat—consequently no regrinding. 

Can be serviced in the line. 

Unaffected by wiredrawing. 

Unaffected by throttled use. 


Single row of tightening 
bolts. 
Body free from distor- 
tion. 


Glass easily removed. 
Gage body turnable, 
free to expand, and easily 
removed. 


SLEEVE-PAGKED COCKS 
'n the last quarter of a century 
Klinger Sleeve-Packed Cocks have 
steadily replaced the old-fashioned 
asbestos-packed cocks with their 
limitations of working pressure, 
difficulty of repacking and tendency 
to jam. They are available ih a 
wide range of designs and sizes for 
all purposes and pressures, and 
With.the following a vantages: 
Renewable “ Klingerit” packing sleeve. 


Write to your Klinger agent for descriptive 
leaflets and literature. 


INSTALL 


KLINGER 
FITTINGS 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 

Cables: Klingerit Agents throughout the world Telephone: Foots Cray 7777 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 

caecum | gel ciowsene: cs: en as are omen mageomae ant ge yee ate iat 
Manufacturing Licensees for Canada « “seturing Licensees for U.S.A. 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 

5575, COTE ST. PAUL ROAD, MONTREAL, = atone 9, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 

Telephone WILBANK 3/8) Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 

Brenches ot: SYDNEY. HALIFAX, OTTAWA, TORONTO, persed me 
WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY. Distributors and Agents in principal cities. 

68/50/3F 
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WHAT'S HAPPENING . . . 


* They put in some 30 thermo- 
couples, distributed over and 
within the shell at critical 
points to check temperatures. 

¢ A baffle plate inside the ves- 
sel directed the hot gases 
through the disengager head to 
the very bottom of the section 
being treated. 

eThey manipulated the heat 
distribution by adjusting tem- 
porary butterfly dampers on 
the selected vent openings. 
> Wealth of Experience—In- 
cluding the Sunoco jobs, CB&I 
engineers have field stress-re- 
lieved about 67 vessels to date. 

They’ve done a host of pulp 
digesters, have 24 more on the 
docket for the Pacific North- 
west this year alone. They’ve 
done petroleum refinery vessels 
and coke drums, creosoting 
cylinders, an Oak Ridge job for 
AEC, alloy ducts for a plant in 
West Virginia. 

They’ve also used the method 
to forestall “caustic corrosion.” 
This is a condition where am- 


fi 


monium nitrate and other solu- 
tions preferentially attack 
along stressed lines in vessels 
and eat right through, even 
causing cracks. 
>» Why After Installation?—All 
these cases present some com- 
bination of the factors which 
make post-installation stress 
relief—difficult and expensive 
though it is—about the only 
efficient choice. For example: 

e The vessel is too massive, 
like the Sun Oil reactors. In 
overland shipping, for example, 
about the biggest vessels that 
can go intact are 13 ft. dia. 

¢ Thousands of feet of weld 
have to be heat-treated with 
the body because service tem- 
peratures will be high (external 
insulation rather than _in- 
ternal), like the Sun Oil case. 

e Final position of the ves- 
sel—perhaps at a great height, 
inside a maze of structural 
steel or in between preceding 
and succeeding units in a proc- 
ess sequence—makes installa- 
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This Job Took Three “Heats” on the Ground 


Though this fractionating 
tower for American Cyanamid’s 
new monomethyl styrene plant 
at Avondale, La., is a dizzy 186 
ft. tall, economics of installation 
favored stress-relieving before- 
hand (see story above). Within 
the 13-ft.-dia. shipping limit by 
5 ft., the tower—fabricated by 
Delta Tank Mfg. Co. (Baton 
Rouge, La.) in two sections— 
proved easier to weld, stress re- 
lieve, then transport and erect 
in a single, completed piece. 


Stress-relieving took place in 
three “heats” in Delta Tank’s 
new 75-ft. jet-fired furnace, 
which resembles a shoe box 
without ends. First third of the 
tower moved into place aboard 
the flat cars on which it was 
built, and the ends of the furnace 
were bricked up around it. After 
treatment at 1,300 F., the fire- 
brick walls were knocked out, 
the next section moved into the 
chamber and the brick walls re- 
built to prevent heat loss. 


tion after assembly awkward. 
eSalvage and re-use value 
of materials and equipment in- 
volved can cut costs greatly. 
¢Know-how on heat gen- 
eration and distribution can do 
likewise. 
>A Norm Evolves—In most of 
CB&l’s field stress-relief jobs, 
the vessel itself is used as an 
oven. <A_ specially designed 
burner, which can throw a 100- 
ft.-long flame, is directed inside 
the vessel, and a series of 
thermocouples and _ recording 
instruments control heat. 

An average treatment would 
be a heating cycle of 8-10 hr., 
holding to temperature for 1-2 
hr., cooling cycle of 8-10 hr. 
ASME code requires 1,100 F. 
for an hour for each inch of 
thickness. 
>A Variation—The regenera- 
tor portion of the Sun Oil units, 
located beneath the reactors al- 
ready described, called for dif- 
ferent handling. 

Instead of using the vessel 
itself as oven, CB&I used a 34- 
ft.-dia. x 24-ft.-high oven sit- 
ting on the ground to treat each 
of ten sections of the regener- 
ator. This was most practical 
here because: The alloy pipes 
within the section, rather than 
the welds between sections, 
needed the stress relief; a 100- 
ton crane was available to lift 
the finished pieces into place; 
the expense of insulating each 
piece individually was saved. 

Total cost of stress-relieving 
each Houdrifiow unit was about 
$100,000, somewhat higher than 
average due to the job’s novel 
aspects. For an 80-ft.-high x 
20-ft.-dia. coke drum, where 
the customer furnishes the in- 
sulation, post-installation stress 
relief can be done for about 
$10,000 to $30,000. 
> Lower Costs in Sight—In all 
these jobs, the big expense is 
insulation and attendant labor; 
cost of fuel, labor incident to 
stress-relieving, etc., are neg- 
ligible. Insulation, including 
labor, costs about $2 per sq. ft. 
Only about 40¢ of this is for 
insulation material. 

CB&I is about to try out a 
new insulation system, using 
a thin spray. The company 
hopes to get costs, including 
labor, down to about 50¢ per 
sq. ft. 
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Oronite Alkane 


by the world’s largest producer of synthetic detergent raw materials 


Oronite’s continuous multi-million dollar 
research and product development program 
scores again with Alkane °56, embodying 
still further improvements in the leading 
detergent raw material. Better than ever 
Alkane ’56 may be sulfonated by any con- 
ventional method—products derived from 
it have an even lighter color, less odor— 
with a very minimum oil content. 


If you are considering sulfonation, it will 
pay you to check with Oronite. We have the 


The Best 


experience, plus engineering and manufac- 
turing specialists to accurately estimate 
your complete needs for sulfonation. Plant 
designs, equipment needs and prices, per- 
formance data, yields—everything you need 
to know. 


Whether you require the top quality deter- 
gent raw material or help on sulfonation 
processes, contact the Oronite office nearest 
you. Our wide experience is at your disposal. 





Other Oronite 
Detergent Products 
Detergent Slurry 
Detergent D-40 
Detergent D-60 
Dispersant NI-W 
Dispersant NI-O 
Dispersant NI-E 
Wetting Agent “S" 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 
SALES OFFICES 
450 Mission Street, San Francisco 5, Calif. 714 W. Olympic Blvd., Los Angeles 15, Calif. CHEMICAL 
30 Rockefeller Plaza, New York 20, N.Y. 20 North Wacker Drive, Chicago 6, Illinois 
Carew Tower, Cincinnati 2, Ohio Mercantile Securities Bldg., Dallas 1, Texas 
36 Avenue William-Favre, Geneva, Switzerland 
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WHAT'S HAPPENING ... 


MIXER, pelletizer, dryer (top to bottom) turn out a... 


Product Mix Keyed to Demand 


New Los Angeles mixed fertilizer plant majors on 


simpler, lower-analysis granulated products in line with 


demands of specialized Western markets. 


Joining one industry trend— 
and resisting another — is 
Stauffer Chemical Co.’s new 
$900,000 mixed-fertilizer plant 
at Los Angeles. 

Stauffer has lined up with the 
current move towards pellet- 
ized fertilizers. With rangeland 
fertilization becoming more 
and more a large-scale reality 
in California, pelletized ferti- 
lizers should get a big boost. 

And since pelletizing requires 
rather substantial capital—out 
of the economic range for the 
average small mixing-plant op- 
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erator—Stauffer joins other 
large companies which are con- 
verting or expanding to handle 
the demand. First truckload of 
product left the new plant in 
January. 
> Bucking the Trend — Despite 
another trend toward complete 
mixed and high-analysis ferti- 
lizers, there is still a sizable 
Western market for’ normal 
superphosphate. With this in 
mind, Stauffer based its plant 
and process on production of 
pelletized super. 

Initial products are normal 


superphosphate, 5-15-0, 10-10-5, 
10-10-10 and 17-7-0. Insofar as 
possible, changes will be made 
to accommodate demands, but 
with a plant capable of turning 
out 30-40 tons/hr. it’s not eco- 
nomical to make small lots of 
many different formulations. 
> Here’s Why—Stauffer feels 
that there are two particular 
advantages to its low- and 
medium-analysis products, espe- 
cially in the West. 

For one thing, calcium sul- 
fate, the “inert” ingredient that 
lowers the N-P-K analysis, is 
actually in big demand in Cali- 
fornia (where more than 600,- 
000 tons of gypsum is applied 
to the soil each year). Its 
presence in fertilizer (up to 
54% in normal superphos- 
phate) can be a distinct market 
advantage, permitting the 
farmer to apply a significant 
portion of his sulfur require- 
ments in one pass with his 
fertilizer. 

In the second place, lower- 
analysis products permit more 
even distribution, are consid- 
ered more economical where 
light dosages are sufficient. 
This is especially true for 
rangeland fertilization. 
> Engineering Features—Al- 
though Stauffer’s mixing proc- 
ess is conventional, it boasts 
several features which appeal 
to chemical engineers: 

eAn ammonia _ scrubber 
and a special plate-and-wire 
electrostatic precipitator of 
Stauffer’s own design enable 
the plant to meet Los Angeles 
Air Pollution Control District’s 
stringent regulations. The pre- 
cipitator is the first one to meet 
APCD specifications for ferti- 
lizer plants. Recovered fines are 
returned to the process. 

¢The plant uses automatic 
batching. Solid raw materials 
(superphosphate, potash, spe- 
cial additives) are stored in five 
hoppers, which feed a moving 
belt. Interlocking, foolproof 
electronic controls monitor the 
hoppers, which can be set to 
deliver 25-350 lb. per dump to 
the belt at a rate of two to four 
dumps per min. Any over- or 
underweight dump from any 
hopper immediately “freezes” 
the entire mixing operation 
until the situation is corrected. 

eA specially constructed 
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methanol 


Foster Wheeler sequence, based on ammonia 
plant know-how, produces high yield 

of commercially pure methanol 

from natural gas 

and oxygen 


METHANOL synthesis and ammonia synthesis have much 
in common. Hence Foster Wheeler’s accumulated know- 
how, derived from the construction and successful opera- 
tion of six large ammonia plants, is of great value in the 
planning and construction of modern methanol units. 
The FW sequence for production of commercially pure 
methanol is shown above. 

For further details on this FW sequence, write to Foster 
Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK e LONDON « PARIS « ST. CATHARINES, ONT. 
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WHAT'S HAPPENING .. . 


continuous ammoniator just 
ahead of the mixing drum pro- 
vides for reaction of anhydrous 
ammonia with either sulfuric or 
phosphoric acid or a mixture 
of the two. It consists of a 5-ft.- 
long specially lined stainless 
steel tube, tilted at 45° and 
baffled to provide complete mix- 
ing of the reactants. Ammonia 
enters the tube directly, acid 
tangentially. 

> Process Wrap-Up — Small 
amounts of water are added to 
the mixing drum as needed to 
aid in pelletizing. Exothermic 
reactions in the mixer help flash 
off excess moisture. Retention 
time is less than 1 min. 

The material goes to a 
second, identical rotary mixer 
which completes the pelletiza- 
tion. Product passes through a 
dryer, a cooler, then to packag- 
ing. Since aged superphosphate 
is used as starting material, the 
final products require no curing. 

When desired, sulfur, insecti- 
cides, trace minerals and other 
agricultural chemicals or soil 
conditioners (particularly ferric 
sulfate) will be added at the 
proper processing steps. 

Special attention to plant lay- 
out, automatic controls and me- 
chanical materials handling 
has paid off; the entire opera- 
tion takes less than 0.1 man-hr. 
per ton. 


More Adipic Acid 
From Monsanto 


A new adipic acid plant, to 
cost several million dollars, will 
be put on stream by Monsanto 
early in 1957. To be located at 
the Luling, La., plant of Lion 
Oil Co. and to use raw materials 
produced there, the proposed 
plant marks the first integration 
of facilities since the Monsanto- 
Lion merger last fall. 


Hercules To Boost 
PE Capacity 


Construction has started on 
a $6-million, 24-million-lb./yr. 
pentaerythritol plant for Her- 
cules Powder Co. To be located 
at the Louisiana, Mo., site of the 
company’s ammonia works, the 
new plant is scheduled to begin 
operations early in 1957. It will 
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also produce 100 million Ib./yr. 
of formaldehyde, basic raw ma- 
terial for PE. 


New Oxygen Plant 
Biggest in U.K. 


To start up early next year at 
250-300 tons/day, a new $1.4- 
million tonnage oxygen plant will 
be built in Yorkshire, England, 
by British Oxygen Co. It will be 
the U.K.’s largest, topping two 
200-ton/day plants already be- 
ing built in Lincolnshire—one 
by B.O.C. and another by Stew 
arts and Lloyds Ltd. 


New “Watch” Times 
Atomic Particles’ Speed 


A new photomultiplier tube 
prumises new insight into nu- 
clear structure and reactions be- 
cause it can measure, with un- 
precedented exactness, the speed 
and, therefore, the energy of 
atomic particles taking part in 
nuclear reactions. The tube has 
been laboratory-timed down to 
a billionth of a second and is 
probably ten times faster. 

According to E. J. Sternglass 
and Milton M. Wachtel, who de- 
veloped the tube at Westinghouse 
Research Laboratories, its pre- 
cision is based on a new way to 
obtain the electronic “chain re- 
action” through which conven- 
tional photomultiplier tubes 
strengthen radiation. An elec- 
tron, released by a pulse of ra- 
diation entering the tube, strikes 
the front surface of an exceed- 
ingly thin film of material chemi- 
cally similar to table salt. Several 
additional “bonus” electrons are 
knocked from its back surface. 
An electric field speeds up these 
new electrons and aims them at 
a second film, where each one re- 
leases more electrons from that 
film. This increase of electrons 
continues through several steps. 
In this way the tube gets its 
multiplying effect. 

But in conventional photomul- 
tiplier tubes, thick metal plates, 
instead of thin salt films, are 
used to obtain the bonus elec- 
trons. Electrons must be guided 
through a number of complicated 
paths in going through the tube. 
In the Westinghouse tube, the 


electrons always move straight 
ahead. This shortens their paths 
and travel time through the tube, 
prevents straggling from stage 
to stage. 


News Briefs 


Pulp: B. C. Forest Products Ltd. 
has increased its originally 
planned investment of $25 
million to establish a pulp 
mill at Vancouver Island, 
Canada, to $36 million. Daily 
capacity of bleached sulfate 
pulp becomes 425 tons. Entire 
output goes to Scott Paper. 


Adhesives: Chemical Process 
Co., Redwood, Calif., has en- 
tered the adhesives business; 
will make conventional pro- 
tein glues under Monsanto 
license and phenol and urea 
adhesives by a new process of 
its own design. 


Plastics: Borg Warner Corp. 
will build a $10-million plant 
at Washington, W. Va., for 
its high-impact thermoplastic 
resin, Cycolac. 


Hydrogen peroxide: Almost 
completed is Food Machinery 
and Chemical Corp.’s $1-mil- 
lion expansion of its Becco 
electrolytic hydrogen  per- 
oxide plant at Vancouver, 
Wash. Production wiii be 
boosted by 50%. 


Dairy wax: Continental Oil Co. 
has just completed a $450,- 
000, 11-milion-lb./yr. addition 
to its Ponca City, Okla., dairy 
wax plant. Annual production 
is now 20 million lb. 


PVC resin: General Tire & 
Rubber plans to increase fa- 
cilities at its new $6-mil- 
lion polyvinyl chloride resin 
plant at Ashtabula, Ohio, by 
50%. 


Titanium: Metal & Thermit 
Corp. has started building a 
$750,000 plant for mining and 
processing of titanium-bear- 
ing ore near Montpelier, Va. 
In England, Laport Titanium, 
Ltd. is increasing capacity of 
its Lincolnshire titanium di- 
oxide plant from 18,000 to 
30,000 tons/yr. 
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PRODUCT CONTAMINATION 


EP LOL TNR I TT I ITS 


F OR "EQUIPMENT CORROSION — 


NE OF THE HAZARDS of equipment corrosion 
O is the resulting contamination of the product 
being processed. In such critical cases KEL-F 
fluorocarbon plastic offers a practical solution by 
providing a barrier between corrosive process 
stream and processing equipment. 

Molded and fabricated valve linings, gaskets, 
ring seals, piping, and tubing of KEL-F plastic 
and laminated lined tanks, vessels, and reactors 
protect equipment against corrosion ... prevent 
product contamination. 


A UNIQUE PLASTIC 
KEL-F plastic is virtually inert to all chemical 
attack—including mineral acids, oxidizing agents, 
and strong caustics. Its anti-adhesive property is 
an advantage in maintaining clean, unclogged 
lines and equipment. 

A dense, tough thermoplastic, KEL-F plastic has 
outstanding physical properties: high compression 
strength, resistance to heat and cold, low moisture 
absorption. Supplied as a molding material, it can 
be readily molded by injection, transfer, or extru- 
sion, Qualified fabricators are now producing pip- 
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ing and fittings, tubing, sheets, plastic lamiriates, 
rods and film of KEL-F plastic. 


KEL-F Plastic Dispersions Available 
Kellogg also supplies KEL-F plastic dispersions 
for coating equipment where size or construction 
makes molded plastic impractical. The resultant 
coating is tough and adherent—with all the out- 
standing properties of the molded plastic. If you 
do not maintain a coating department, we can put 
you in touch with experienced applicators. 

Why not take up your specific corrosion problem with 
one of our chemical engineers. He'll show you how 
KEL-F Plastic or KEL-F Dispersions may be just the 
solution. Write us today. 


THE M. W. KELLOGG COMPANY 


SUBSIDIARY OF PULLMAN INCORPORATED 


® KEL-F is the registered trademark of 
The M. W. Kellogg Company for its fluorocarbon products, 


Chemical Manufacturing Division 
P. O. Box 469, Jersey City 3, N. J. 





General Electric EM* Pumps... 


Move liquid metals with greater 
Safety and continuity 


--s OPERATE WITHOUT MOVING PARTS, SEALS, OR BEARINGS 


General Electric electromagnetic pumps, first 
designed for radioactive and high-temperature 
systems, are now used in liquid metal labora- 
tories and industrial processes where minimum 
leakage and continuous operation are important. 


Now designed to pump liquid metals at tem- 
peratures up to 1500 degrees F and to move up to 
10,000 gallons per minute with accurate control 
of flow, General Electric EM pumps can be used to 
move such metals as sodium, sodium potassium, 
lead, bismuth or mercury. 

* Electromagnetic 


General Electric offers complete liquid metals 
pumping systems including EM pumps, mag- 
netic flowmeters, liquid level indicators, pressure 
transmitters, induction heaters, cold traps, plug- 
ging indicators and sodium oxide control stations. 


For more information on liquid metals pumping 
systems and components, contact your nearest 
G-E Apparatus Sales Office, or Section 193-1, 
General Electric Company, Schenectady 5, New 
York. Outside of the U.S. and Canada write to: 
International General Electric Company, Inc., 
570 Lexington Avenue, New York City, N. Y. 


Progress /s Our Most /mportant Product 


@2 ELECTRIC 


GENERAL 

















linear induction, helical flow, d-c, and a-c types. Diagram 
shows pumps’ operating principle: Force is exerted on current- 
carrying liquid in magnetic field. 


FOUR GENERAL ELECTRIC EM PUMP MODELS are shown by 
J. F. Cage, Manag ‘Comp t and Coolant Systems Engineer- 
ing Operation, Atomic Power Equipment Department, (I. to r.): 














LIQUID METAL LOOP tests sodium potassium 
(NaK) in a G-E electromagnetic pumping system 
for use as heat-transfer agent. Loop’s a-c EM 
pump (below) operates at 600 degrees F 
with capacity of 30 gallons per minute. Mag- 
netic flowmeter (left of pump) measures flow 


externally, providing greater safety. 
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Pyridine: Back From the Doldrums 


Now that pyridine is well on its way to licking the 
problems of tight supply and skyrocketing prices, it faces 
another problem—developing new markets. 


Remember the gloomy pyri- 
dine outlook just two years ago 
—the production slump and 
high prices? Well, the picture 
has brightened. The gap be- 
tween supply and demand has 
narrowed and pyridine is once 
again ready to do the jobs it’s 
best known for—as a solvent, 
acid acceptor, chemical inter- 
mediate and yield booster. 

To get an idea of just how 
pyridine has made its come- 
back, let’s take a look at some 
of the problems it’s had to face. 
> Price Zooms, Then Tumbles— 
Coming as it does in such mi- 
nute quantities (one ounce per 
ton of coal) from coking opera- 
tions, pyridine has always been 
an “elite” chemical—relatively 
high priced. 

From 45¢/lb. in 1988 (first 
year of domestic commercial 
production), it rose to $1.15 in 
1953—then tumbied to 95¢ in 
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1954 and 75¢ in 1955. The 
scramble for substitutes caused 
by skyrocketing prices was re- 
sponsible for the 1954 decline. 
And 1954 and 1955 price reduc- 
tions no doubt have given much 
of the impetus to its recovery 
in the past year. 
> Production Slump—All of the 
seven producers* of refined pyr- 
idine were seriously hit by the 
1954 slump, when producers of 
niacin, which had consumed al- 
most 40% of the pyridine pro- 
duction, changed to a cheaper, 
synthetic raw material (2- 
methyl, 5-ethyl pyridine). 

Pyridine inventories mounted 
dangerously in the face of de- 
clining sales. Consumer inven- 
tory liquidation and_ erratic 
foreign prices aggravated the 
problem. 

* Pittsburgh Coke & Chemical, U. S. 
Steel, Barrett Division ef Allied Chem 


& Dye, Reilly Tar & Chemical, Koppers, 
Donner Hanna. 


> Major Roadblocks — Market 
studies showed two major ob- 
stacles to growth: limited avail- 
ability, relatively high cost. 
Despite the greatly reduced 
demand potentially limited 
availability was still a problem. 
Consumers remembered the 
quantities they had to import 
during the Korean emergency 
at prices up to two dollars per 
pound. There was a natural 
hesitancy to use pyridine in new 
products and processes in the 
face of a limited supply. 
Actually the potential supply 
of pyridine from U.S. coke 
ovens is better than 5 million 
pounds, far over the 2.2 million 
pounds consumed in 1951 and 
1952. But the fear still existed 
that this potential might not be 
reached because of difficulties 
in encouraging coke oven opera- 
tors to put in the equipment 
necessary for such a small vol- 
ume product. 
>On The Right Track—Wor- 
ries on this score were removed, 
to a great extent. when Reilly 
Tar & Chemical announced its 
synthetic pyridine process and 
Pittsburgh Coke & Chemical in- 
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How A. O. Smith maintains 
tight seals in giant 
“Multi-Layer” vesseis 


Today’s tremendous pressures and tem- 
peratures have placed special demands on 
manufacturers of processing equipment. 
A. O. Smith has answered this need with 
a special type of ‘‘Multi-Layer’’ vessel 
construction. And Johns-Manville in turn 
has provided gaskets that assure tight 
seals under these exacting conditions. 
Typical of these is the delta type gasket, 
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illustrated above, which was designed, 
for this application, to withstand pres- 
sures up to 15,000 psi. and temperatures 
to 500 F. 


The development of special gaskets to 
meet special purposes has been the stock 
in trade of Johns-Manville’s Goetze divi- 
sion for more than sixty-five years. Expert 
technicians possess a knowledge of metals 
and other factors related to gasket design 
and performance that is unmatched in the 
field. What’s more, intensive specializa- 
tion and modern production tooling 


=: 450 F 








ZZ 








x4 + + + ‘ 
hh 
Z et 
// 





provide substantial cost savings on 
J-M gaskets. 


If you need gaskets for high pressure 
vessels for similar applications, send us 
a drawing or template for quotation. If 
you have a sealing problem of any kind, 
J-M technicians will work directly with 
your ownengineers to develop new gaskets 
—or adapt existing styles—to meet your 
specific requirements. Write for further 
information to Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, Port 
Credit (Toronto), Ontario. 


Yj Yohns-Manville PACKINGS & GASKETS 
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Newsworthy chemicals this month 


Pyridine on the comeback trail 
Oil-well corrosion inhibitor 
Scale preventive 

High-strength poly resin 


Quilon treatment improves leather 


Liquid epoxy hardeners 
Silicone finish for glass cloth 


Auto finishes cut need for waxing 
Epoxy insulation weatherproofs cable... .148C 
Vinyl propionate from two sources 





stituted its pyridine recovery 
service. 

Despite the two major price 
slashes of 1953 and 1954, the 
75¢/lb. cost was still too high 
for many solvent uses. Prices 
couldn’t be reduced much fur- 
ther without curtailing supplies 
of crude pyridine from the coke 
oven operations. But Pittsburgh 
Coke’s recovery service helped 
to relieve the cost problem by 
giving a price rebate to con- 
sumers who return pyridine 
wastes for reprocessing. The 
rebate varies with the amount 
and concentration of wastes 
and can be as high as 60%. 

With most of the major ob- 


stacles to growth out of the.:. 
way, pyridine’s unique proper-’*’ 


ties began to find wider appli- 
cation in fields where it had al- 
ready made a name for itself— 
pharmaceuticals, photographic 
chemicals, textile waterproof- 
ing, rubber accelerators and 
germicidal surface active 
agents. 

> Unique Solvent, Acid Ac- 
ceptor—As a solvent, pyridine 
is completely miscible with wa- 
ter and almost all organic sol- 
vents. Organic compounds can 
be purified or recrystallized by 
dissolving in pyridine, then 
earefully diluting with water 
or, in some cases, other sol- 
vents. 

Though a teriary base, pyri- 
dine has a pH of 8 to 9.5. There- 
fore it’s particularly valuable 
in reactions whose products are 
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Apple fungicide controls rust 
Aluminum-silicone paint 
Automotive chemicals 
Low-volatility plasticizer 


Miticide 


Electrical-grade poly resins 
Chromatographic reagent 
Oil-resistant surface coating 
Epoxy-based potting compound 


Semifluid synthetic grease 


Additive increases lube efficiency 


ee number is also Reader Service code pon | 


vulnerable to hydrolysis or 
chemical change under acid or 
alkaline conditions. And its sta- 
bility limits the probability of 
side reactions and reduced 
product yields. 

As a surface active agent, 
pyridine also does a job. As 
little as 1% pyridine added to 
the solvent before filtration may 
decrease filtration time as much 
as 75%. Some otherwise im- 
practical filtrations may become 
feasible through its use. 
> Catalyzes, Forms Quaterna- 
ries—And in reactions like the 
condensation of carbonyl groups 
with active methylene groups 
and reduction of keto groups in 
the sterol field, pyridine serves 
as a catalyst. 

Perhaps the biggest post-war 
boost to pyridine was its use as 
a wetting and waterproofing 
agent, through its ability to 
form quaternary compounds. 
This is exemplified in its use in 
Zelan and Creepryn, commer- 
cial waterproofing agents. In 
the case of Zelan, it’s believed 
that pyridine is used to attach 
the Zelan to the fiber, but is 
released in curing. 





For More Information... 


about any i:era 

in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 











For more about any item, use Reader Service Card 


Quaternary pyridine salts are 
also used in fungicides, fixing 
agents for tanning leather, 
printing assistance for dye- 
stuffs, herbicides, pharmaceuti- 
cals, germicides. 
> New Uses on the Horizon—In 
line with promoting its product 
for even wider usage, one of the 
largest pyridine producers is 
currently working on two new 
applications for pyridine. But 
they’re both still top secret. 

One use, however, is eventu- 
ally expected to be 2 major con- 
sumer of this versatile chemical 
and may, in the future, induce 
producers to up their produc- 
tion. 142A 


Corrosion Inhibitor 


Operates in oil-well atmos- 
pheres containing CO, HS, 
hydrocarbons. 


UC-54 corrosion inhibitor for 
oil wells; pipelines and other 
field installations is an organic 
compound for use in specific en- 
vironments — those including 
carbon monoxide, hydrogen sul- 
fide, other sulfur compounds 
and hydrocarbons. 

In field tests over a five-year 
period, UC-54 purportedly re- 
duced corrosion by 61%, while 
the best available organic in- 
hibitor reduced corrosion by 
30%. Somewhat reminiscent of 
the postman’s slogan is the 
manufacturer’s claim for its 
product: “Neither high tem- 
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CARBIDE 


AND CARBON 


CHEMICALS 


Carbide and Carbon Chemicals Company 
A Division of 


Union Carbide and Carbon Corporation 


30 East 42nd Street [Tm New York 17, N.Y 
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CHEMICAL 
PROGRESS 
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A BETTER AMERICA 
THROUGH CHEMICAL PROGRESS 


mer... 


High Quality backed by the experience of the pioneer and leader in the 
field. 





Speedy Shipments in any quantity to meet your needs from plants lo- 
cated at Niagara Falls, New York, and Texas City, Texas, and from 
bulk storage at Newark, New Jersey. 


Increased Production that keeps pace with your expanding requirements 


—new units at Texas City will be on stream in 1956, more than dou- 


bling this plant’s capacity. 


For additional information, on how NIACET vinyl acetate monomer can 
help you make money, call or write the Carbide and Carbon office nearest 
you. Offices located in 26 principal cities. In Canada: Carbide Chemicals 
Company, Division of Union Carbide Canada Limited, Montreal and Toronto. 


The term ‘‘Niacet”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 
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perature nor pressure from car- 
bon dioxide in oil-well brine or 
ocean water will hinder film 
formation of the inhibitor on 
iron surfaces.” 

At present, the new inhibitor 
is being marketed only in Cali- 
fornia on a gallon basis ($2 per 
gal.). Though it will eventually 
be marketed elsewhere, there 
are no firm plans as to where. 
how or by whom.— Union Oil 
Co., Los Angeles, Calif. 144A 


Seale Preventive 


Removes hard water scale 
buildup on or in _ pipes, 
tanks, boilers, etc. 


By what is said to be the most 
radically different principle 
since the introduction of poly- 
phosphates to water treating, 
Ke-Tone (chelating compound) 
controls formation of sulfate, 
ferric oxide or carbonate scale. 


Compared with conventional 
water-treatment methods (pre- 
cipitation and suspension or 
polyphosphate “thresholding ef- 
fect”) Ke-Tone claims to do a 
better job with scale already 
deposited. In actual practice, 
it’s added to water at the rate 
of one pound to 200,000 grains 
of contained water hardness or 
from 3 to 5 ppm.—whichever 
gives the highest concentration 
of treating reagent. 

A daily check on water in the 
system shows a gradual but 
continuous rise in its hardness 
—because scale already de- 
posited is disintegrating or 
going back into solution. Con- 
tinuous or frequent blow-downs 
keep the hardness at reasonable 
levels. When the system is free 
of scale, hardness returns to 
its initial value. 

Ke-Tone, unlike the usual 
water-treating methods, doesn’t 
change the equilibrium to favor 





Tight grain structure versus... 


Long a success in imparting 
water resistance to felts and 
fabrics, Quilon chrome complex 
(reduced chrome salt) has now 
set its sights on a new field of 
application—side leather. And 
test results, to date, indicate 
that it may soon corner this new 
market, appealing both to the 
leather consumer and tanner. 

From the consumer’s view- 
point, this is how Quilon-treated 
shoes compare with untreated 
shoes: tighter grain  struc- 
ture, improved appearance (less 
cracks, creases, fissures), better 
shape retention, better finish 


Quilon Treatment Improves Leather 


Weatherbeaten look as... 


(less scuffing), improved resist- 
ance to water absorption. 

From the tanner’s viewpoint: 
water-soluble Quilon is easy to 
apply and geared for normal 
in-line production. It penetrates 
side leather and bonds itself 
chemically to the leather’s pro- 
tein, producing permanent fixa- 
tion, improved adhesion of the 
finish. Finished product cost of 
Quilon is about 2¢ per sq. ft. of 
leather, but is expected to be 
less as more experience is gained 
in this new application.—E. I. 
du Pont de Nemours & Co., 
Wilmington 98, Del. 146C 











precipitation of calcium or mag- 
nesium from the water.—United 
Chemical Corp. of New Mexico, 
Hobbs, N. M. 146A 


Polyethylene Resin 


Has greater rigidity, re- 
sistance to wear than 
standard materials. 


Greater density is said to ac- 
count for DXM-103 polyethyl- 
ene resin’s superiority over its 
competitors : 

e Greater rigidity. 

¢ Improved tensile strength. 

eIncreased surface hard- 
ness. 

eImproved resistance to 
wear and staining. 

eSlightly reduced perme- 
ability. 

Added rigidity should appeal 
to manufacturers of large mold- 
ings. Easy flow characteristics 
of the new resin not only create 
a high gloss in articles molded 
from it but also eliminate flow 
lines. 

A ready market for DXM-103 
is seen in the production of 
caps and closures for acids, 
caustics, oils, cosmetics, food.— 
Bakelite Co., New York, N. Y. 

146B 


Liquid Epoxy Hardeners 


Easy to use, have long pot 
life, need no refrigeration. 


The search for easy-to-handle 
liquid epoxy hardeners is over 
for at least one manufacturer, 
now that it has two successful 
products on the market—Dion 
RP-7 and Dion RP-22. 

What gives these homogene- 
ous liquids the edge over solid 
counterparts is that they elimi- 
nate awkward handling tech- 
niques. (Generally, solid hard- 
eners must be melted prior to 
use, but sublime on heating.) 

Both Dion RP-7 (based on 
m-phenylene diamine) and Dion 
RP-22 (based on 4,4’-methylene 
dianiline) have a relatively long 
pot life, require no refrigera- 
tion. Actually, they crystallize 
below 60 F. and must be warmed 
before use if stored for long 
periods of time below room tem- 
perature. 

RC-7 prices range from $5/Ib. 
in 1-lb. glass jars down to $3.30/ 
Ib. in 5-gallon, 55-lb. cans for 
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Methylene 
Chloride 
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Sotvay® Methylene Chloride is an economical, nonflammable solvent with low 
toxicity that can be used to raise the flash points of many solvents 
into the safety zone. 


The addition of Socvay Methylene Chloride to many aliphatics, aromatics, 
alcohols, ketones, esters and other solvents having flash points below 
80° C. will produce mixtures that will meet I.C.C. standards for nonflammability. 


Write for helpful article “Methylene Chloride for Raising 

Solvent Flash Points . . . and Its Effect in 27 Solvents,” 

a reprint from “Petroleum Processing,” Nov., 1955. r ee rd 
l SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
Gentlemen: Please send me~AT NO COST OR OBLI- 
GATION: 
() Reprint—‘‘Methylene Chloride for Raising Solvent 
Flash Points.’’ 


O Your new book on Methylene Chloride and other 
Sotvay Chloromethanes. 


0) Additional information—see attached letter. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES: 
Boston + Charlotte + Chicago + Cincinnati + Cleveland + Detroit + Houston 
New Orleans + New York + Philadelphia + Pittsburgh + St. Louis + Syracuse 








AMERICA'S FIRST 
PRODUCER 
OF 








Soda Ash * Snowflake® Crystals * Chlorine * 
Potassium Carbonate * Calcium Chloride 75 YEAR 
Sodium Bicarbonate * Ammonium Chloride 

Ammonium Bicarbonate * Caustic Potash * Chloroform 

Sodium Nitrite * Caustic Soda ¢ Methyl Chloride 

Cleaning Compounds * Methylene Chloride * Monochlorobenzene 
Para-dichlorobenzene «¢ Ortho-dichlorobenzene * Hydrogen Peroxide 
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500-lb. orders and up, f.o.b. Cali- 
fornia. Comparable prices for 
RP-22 are $5 and $2.40.— 
Chemical Process Co., Redwood 
City, Calif. 146D 


Silicone Finish 


For heat-cleaned’ glass 
cloth used in structural 
laminates. 


Laminators may now be able 
to meet a wide range of speci- 
fications with a single type of 
finished. glass cloth. And all 
because Dow Corning T-31 fin- 
ish is effective with epoxy, phe- 
nolic, polyester and_ silicone 
resins. 

The new finish, a solution of 
silicone in methyl cellosolve, 
can be diluted in 60 to 80 parts 
of water for application in con- 
ventional finishing equipment. 
No washing, neutralizing or 
curing is required—just dip and 
dry. 
T-31 is stable as supplied or 
diluted, won’t separate or settle 
out on standing. Solution re- 
quires no _ buffering before 
application. Optimum concentra- 
tions depend on the cloth’s char- 
acteristics and equipment speed. 

Price of T-31—$6/lb.—is esti- 
mated to add 5¢/yd. to the ma- 
terial cost of finished glass 
cloth. — Dow Corning Corp., 
Midland, Mich. 148A 


Auto Finishes 


Eliminate car waxing for 
first 18 months. 


Two automobile finishes— 
Dulux 100 and Lucite—offer a 
three-fold advantage over their 
competitors: 

e Abolish the need for car 
waxing for at least 18 months 
(under normal service condi- 
tions). 

¢ Retain their luster three 
times as long as conventional 
paints. 

eGreatly reduce trouble 
from oil or grease staining. 

Dulux 100 synthetic resin 
enamel comes out of the baking 
oven as hard as enamels in cur- 
rent use become after several 
months’ aging. Marring and 
scratching on the production 
line are minimized, blister re- 
sistance and oven-bake discol- 
oration resistance are high (no 
appreciable coior change after 


three hours at 275 F.). 

Lucite acrylic lacquer, in ad- 
dition to ease of maintenance, 
makes possible new colors and 
color effects by blending powder 
and pigment in combinations 
never before successfully incor- 
porated in auto paints. 

Both finishes are being used, 
in limited quantities, by several 
car manufacturers on 1956 mod- 
els.—E. I. du Pont de Nemours 
& Co., Wilmington 98, Del. 

148B 


Epoxy Insulation 


For on-the-job weather- 
proofing of electrical cable 
splices. 


Mix and apply is the simple 
formula for using Thoxene 
Clamp-Coat, a hard-setting epoxy 
insulating material. 

To get a weatherproof, abra- 
sion-resistant coating with high 
electrical insulation, just mix 
Thoxene’s two separate compo- 
nents, cover the cable splice 
with the formulation and allow 
the latter to harden (about 2 
to 34 hr.). Because one com- 
ponent is blue, the other yellow, 
completeness of mixture is indi- 
cated when a uniform green 
color has been obtained. 

Thoxene is highly resistant to 
moisture, abrasion and impact. 
Superior adhesion to wires and 
clamps plus good electrical and 
mechanical properties are at- 
tributed to the use of Epon 
resins in the formulation. 

Aside from its electrical ap- 
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plications, the new epoxy is also 
used as an impervious sealant 
for gas lines.—Shell Chemical 
Corp., New York 17, N. Y. 
148C 


Vinyl Propionate 


Currently available from 
two new sources. 


Vinyl propionate—used in 
emulsion paints, adhesives, lam- 
inates, protective coatings—is 
now available from two new 
sources, Celanese and Union 
Carbide and Carbon. 

The propionate is the third 
vinyl monomer being offered 
commercially by both firms. 
(Celanese also supplies vinyl 
acetate and methy! isopropenyl 
ketone; Carbide furnishes vinyl 
butyrate and vinyl 2-ethylhex- 
oate.) 

Price: 50¢/lb., delivered in 
l.c.l. quantities (Celanese) ; 
47¢/lb. in tank car quantities 
(Carbide).—Celanese Corp. of 
America, New York 16, N. Y.; 
Union Carbide and Carbon 
Corp., New York17,N.Y. 148D 


Apple Fungicide 


Controls rust and _ scab, 
gives fine finish. 


Because of excellent field test 
results, a new light-colored 
apple fungicide is being readied 
for use on 1956 crops. 

The new Thylate thiram fun- 
gicide is based on thiram (one 
of the family of dithiocarba- 
mate fungicides) and has these 
points in its favor: 

e Outstanding fruit finish. 

eExcellent control for 
apple scab. 

¢Good control of cedar- 
apple rust. 

Where used as the only fun- 
gicide in the spray schedule, 
thiram has harmed neither foli- 
age nor fruits—even in early- 
season sprays on sensitive va- 
rieties. And although proposed 
recommendations are limited to 
its use on apples, it is also being 
studied for control of various 
diseases on other fruits and 
certain vegetables. 

Subject to registration for 
commercial use and establish- 
ment of a residue tolerance, 
plans call for marketing Thy- 
late thiram fungicide in 5- and 
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SPECIAL 
CHEMICALS 


To Your Specifications! 


Leading companies in many chemical 
processing fields regularly benefit from 
Baker & Adamson’s “custom-made” 
chemical service. They find it simpler 
and more economical to depend on 
B&A’s extensive manufacturing facili- 
ties and versatile production skills 
than to produce their own special 
chemical requirements. 


This specialized service is readily 
available whenever you require chem- 
icals custom-made to your specifica- 
tions. B&A’s controlled production 
techniques, gained in years of reagent 
chemical manufacture, guarantee you 
uniform product quality, lot after lot. 
Deliveries can be scheduled as desired. 








More than 1,000 high purity chemicals are manufac- 
tured by Baker & Adamson. They are available in 
quantities ranging from small bottle lots of laboratory 
reagents to carloads of fine chemicals. Write, on your 
business letterhead, for a copy of B&A Fine Chemicals 
Catalog. 


SAVE EXPENDITURES FOR PLANT, EQUIPMENT, Save making staff 
additions, too! Have your new and special chemicals custom- 
made by Baker & Adamson. For volume production on a 
new product... or for pilot plant runs . . . B&A’s Custom- 
Made Chemical Service can save you time and money. 


REAGENTS 


FINE CHEMICALS 





Send coupon or write for information. An early 
confidential discussion with a trained B&A 
Technical Representative will help assure 


prompt deliveries! 
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| BAKER & ADAMSON? FINE CHEMICALS 

General Chemical Division 

ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 

(0 Without any cost or obligation on my part, please 
have a B&A Technical Representative show me how 
the B&A Custom-Made Chemical Service may save 
me expenditures for plants, equipment, and staff addi- 


tions. It is understood that my inquiry will be kept 
confidential. 


(1 Please send me your ‘Baker & Adamson Fine Chem- 
icals’’ catalog. 














Zone State 





City 
CE-4 
et ttt TL 
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50-lb. bags. Recommended dose 
for apples: 14 to 2 lb. per 100 
gal. of spray applied in con- 
ventional scab control.—E. I. 
du Pont de Nemours & Co., Wil- 
mington 98, Del. 148E 


Metal-Silicone Paint 


Withstands temperatures 
greater than 1,500 F. 


Just as aspirin provides re- 
lief from headaches, so Alumi- 
cone offers relief for equipment 
which must withstand tempera- 
tures of 1,500 F. or more. For 
at these high temperatures, this 
aluminum-silicone paint will not 
deteriorate as normal paint 
films do. 

Based on a _ silicone-alkyd 
resin base containing aluminum 
pigments, Alumicone was ini- 
tially developed to increase life 
expectancy of aircraft exhaust 
systems. But it has also proved 

_ itself in various types of indus- 
trial equipment, e.g., furnaces, 
stove or heater door parts, high- 
temperature smokestacks. 

The paint is simple to apply, 
requires no special primers or 
equipment. It can be sprayed or 
brushed directly on any clean, 
cold metallic surface. — Atech, 
Inc., Toledo, Ohio. 150A 


Briefs 





Two automotive chemicals de- 
signed to benefit fuel and 
conditioning systems are Ale- 
mite Kleen Treet and Alemite 
Cooling System Conditioner. 
Kleen Treet cleans carburetor 
jets of gums, keeps pump and 
fuel lines free of rust and 
corrosion, lubricates fuel 
pumps, acts as an anti-icer. 
Cooling System Conditioner 
cleans the cooling system, is 
a rust inhibitor and water- 
pump lube. — Alemite Div., 
Stewart-Warner Corp., Chi- 
cago, Ill. 150B 


Low-volatility phthalate plas- 
ticizer Cabflex HS-10, is an 
alkyl aryl phthalate having 
high stability and perma- 
nence. It requires no antioxi- 
dant, is highly resistant to 
oxidation and heat  break- 
down, has electrical proper- 
ties superior to DOP (dioctyl 
phthalate). HS-10 is com- 


patible with cellulose acetate 
butyrate, cellulose nitrate, 
polymethyl methacrylate, 
polystyrene, polyvinyl chlo- 
ride, polyvinyl chloride ac- 
etate and polyvinylidine 
chloride—Godfrey L. Cabot, 
Inc., Boston 10, Mass. 150C 


A miticide to control the tiny 
insects (mites) which have 
become a serious problem to 
commerical fruit growers will 
soon be on the market under 
the name of Genite EM-923. 
A single application of Genite 
(2, 4-dichloro phenyl ester 
benzene sulfonic acid) will 
kill mites in all stages of 
development, but is non-toxic 
to beneficial insects and bees. 
—General Chemical Div., Al- 
lied Chemical & Dye Corp., 
New York 6, N. Y. 150D 


Series of electrical grade poly- 
ethylene resins meets a va- 
riety of electrical specifica- 
tions including line wire 
covering, high frequency 
and high voltage insulation. 
Three compounds in the new 
Petrothene(R)  series—300, 
301, 302—are available in un- 
compounded and compounded 
grades. Uncompounded 300 
and 301 can also be used in 
applications calling for high 
molecular weight material, 
high toughness and resist- 
ance to environmental stress 
cracking.—U. S. Industrial 
Chemicals Co., New York 16, 
N. Y. 150E 


Colorimetric and _ chromato- 
graphic reagent, Acid Ru- 
beanic AR (dithiooxamide) is 
a complexing agent which re- 
acts with a number of metal- 
lic ions to form colored, 
insoluble rubeanates. It’s par- 
ticularly sensitive in cop- 
per determinations. — Mal- 
linckrodt Chemical Works, St. 
Louis 7, Mo. 150F 





For More Information... 


about any item 

in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 











Surface-resistant coating, Ston- 
treet, protects macadam, as- 
phalt concrete or black top 
from grease and gasoline, salt 
spray, alkalis, brines, atmos- 
pheric acids, water penetra- 
tion, smoke and fumes. It 
can be applied by brush or 
spray over damp surfaces, 
producing a non-tacky film 
which isn’t slippery — even 
when wet.—Stonhard Co., 
Philadelphia 23, Pa. 150G 


Semifluid synthetic grease is 
suitable for a wide range of 
uses involving low tempera- 
tures and icing conditions. 
It includes rust-inhibiting 
and anti-wear additives, is 
compatible with oil-resistant 
rubber used for O- and T- 
rings in pneumatic feeder 
systems for aircraft machine 
guns.—Naval Research Lab- 
oratories, Washington, D. C. 

150H 


Filled epoxy-base casting com- 
pound has been specifically 
developed to meet require- 
ments of MIL-T-27A specifi- 
cation—for potting and 
encapsulating electrical 
equipment like transformers, 
power bushings, etc. Called 
Hysol 6600, this epoxy is a 
soft solid which melts to an 
easily handled, low viscosity 
liquid. It’s particularly suited 
for applications requiring 
a slight degree of resiliency, 
good thermal conductance 
and withstands temperatures 
up to 150 C.—Houghton 
Laboratories, Inc., Olean, 
N. Y. 1507 


Lubricant additive, Hyperoil, is 
said to increase the efficiency 
and extend the life of any 
type and weight of industrial 
lubricant. Addition of Hyper- 
oil to samples of various oils 
produced these results: cut- 
ting oil—2%-by-volume addi- 
tion increased registered load- 
carrying capacity of the oil 
by 144%; water-soluble cut- 
ting oil—2%-by-volume addi- 
tion increased coolant life by 
75%, working efficiency by 
35%; hydraulic oil—5%-by- 
volume addition increased 
pump life by 250%.—Destiny 
Products Co., Detroit 2, Mich. 

150J 
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THE WASH |, DETERGENTS 


o. THE WEAR jv! 


NYLS 


is better when you manufacture with Enjay Oxo Alcohols 


Much of today’s Vinyl rainwear is fabricated with plasticizers made from 
Enjay Isooctyl Alcohol ...and an increasing number of the new detergents 
are prepared with Enjay Tridecyl Alcohol. 

Manufacturers can depend on Enjay, world’s largest supplier of alcohols by 
the Oxo process, for a dependable supply of high quality chemicals. 

They also can depend on the extensive facilities of the Enjay Laboratories 
to aid in the application and use of all Enjay products. 

For complete information, call or write today. 


Enjay offers a diversified line of petrochemicals for industry: 


HIGHER OXO ALCOHOLS (Isooctyl Alcohol, Decyl Alcohol, Tridecyl Alcohol); LOWER ALCO- 
HOLS (Isopropy] Alcohol, Ethyl] Alcohol, Secondary Buty] Alcohol); and a varied line of OLE- 
FINS AND DIOLEFINS, AROMATICS, KETONES AND SOLVENTS. 


Pioneer in 
Petrochemicals 


| 


ENJAY COMPANY, INC., 45 WEST Sist STREET, NEW YORK 19, N. Y. Other Offices: Akron, Boston, Chicago, Tulsa 


CuemicaL ENGINnEERING—April 1956 


151 





No matter how you do 


The Morton Salt Company offers fast help from salt 
specialists—at no cost to you. And mighty valuable 
help it can be, too, for a Morton Consulting Engi- 
neer in your area can be dispatched to your plant. 
He can counsel you on the best grade, or grades, of 
salt for your particular operation. He can help you 
plan a new water softening system; he also can help 
you expand or modernize your brine installation. 

The man from Morton is an expert when it comes 
to salt, and he’s backed by the services of chemists 
and salt scientists at Morton’s ultra-modern salt 
research laboratory. Best of all, these services don’t 
cost you a cent—and they may well save you 
hundreds of dollars. 

Whatever your salt needs are, Morton can fill 
them promptly and economically. Morton produces 
many grades of salt for use by the chemical industry. 


152 


it, get word to Morton 
for help in solving any salt problem 


Only Morton has nine strategically located plants 
to serve you. And only Morton can offer fast delivery 
from a bag to a trainload, at favorable prices and 
freight, anywhere in the country. 

Sending notes in bottles is recommended only if 
yours is an off-shore installation. The best way to get 
help, of course, is to write or wire. 


MORTON SALT 
COMPANY 


INDUSTRIAL DIVISION 


CE-4 120 So. La Salle Street, 
Chicago 3G, Illinois 


Dept. 
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was making individualized chemical equipment 


Industry —like science —grows in short progressive leaps . . . depends, for its 
survival and increase, on such specialized developments as the x-ray and indi- 
vidualized chemical equipment. 

‘ For individualized equipment built to 
That’s why, as far back as 1881, the fit your exact spesladitiine call or 
chemical industry began : profiting write for a consultation with a trained 
through the use of KOVEN Individualized KOVEN representative, and send for 
Equipment-equipment which has since Bulletin #550. There’s an obligation. 
contributed increasingly to the overall 
betterment of the chemical industry— 
and which today more than ever before 
represents the most efficient means to 
fast, ecorromical production. 


d 14 years 


Roentgen 
~ discovered 








Stainless Clad Jacketed Tank 











X-RAY INSPECTION 
FOR QUALITY CONTROL 


KOVEN equipment in all metals’ and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; ‘mixers; 
stills; kettles; tanks; stacks; breechings; hot 
transfer lines; light and heavy fabricated 
piping and plate exhaust ducts. Shop and 
field erected storage tanks to 2 million gallons. 
8 vacuum testing on liquid oxygen storage 
tanks. 


SPECIALISTS IN INTRICATE FABRICATION USING: 
STAINLESS STEEL > ALUMINUM * MONEL ® NICKEL * INCONEL 
¢ ALL CLAD MATERIALS Fabrication to all A.S.M.E. Codes 





were FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 





t. O. KOVEN & BRO., INC. * 154-A OGDEN AVE., JERSEY CITY 7, N. J. 
PLANTS: JERSEY CITY, N. J. ° DOVER, N. J. © TRENTON, N. J. 
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PEA NO. 1 
- 


POWDERED GRANULATED 


If you’re marketing paradichloroben- 
zene products, you can make money 
nine ways with Parapt (Hooker Paradi- 
chlorebenzene) : 

Repackaging. Three sizes of uniform, 
sparkling crystals (Pea Nos. 1 and 2, 
Rice No. 1). These 100% pure crystals 
sublime completely, without stain or 
residue. 

Molding or compressing. Three more 
sizes developed especially for auto- 
matic presses (Rice No. 2), for foot- 
operated presses (Rice No. 3), and for 
melting (Powdered). All give you firm, 
dry blocks of exceptional brilliance. 
Agricultural selling. Use granulated 
PaRADI—a popular bulk-package size, 
recommended as an insecticide, and in 
some instances as a fungicide and as 
a weed killer. 

Grinding your own. You can now get 
PARADI in two new forms—solid and 
molten. If you are prepared to process 





ana 


From the Salt of the Earth 


werrarn 2.2) 6 


Paradichlorobenzene 


Caustic Soda 


Fire-safe Ductwork 


the finished product from these forms 
and your volume is above 600 tons a 
year, we suggest you consider solid and 
molten Parapi for possible savings. 

For a helpful bulletin and technical 
data on PARADI, mail the coupon. Write 
on your letterhead for samples. 


New caustic soda supply point. 
Put a pin just north of Vancouver, B.C., 
on your map of caustic soda supply 
points. 

Here in the city of North Vancouver, 
early in 1957, a new $11 million chlor- 
alkali plant will go on stream. At the 
new plant’s masthead will fly the colors 
of Hooker Chemicals, Ltd. It will be 
built and operated by Canadians, for 
industry in Canada. 

This new Hooker plant will be West- 
ern Canada’s first domestic source of 
caustic soda and chlorine. It will short- 
en supply lines, provide small but real 
freight savings, eliminate the need to 
pay duties on caustic and chlorine, and 
make for faster service. 

If your company is already operating 
plants in British Columbia, or plans to 
build in this great, growing territory, 
this is a good time to discover how 
Hooker Chemicals, Ltd., can serve you. 
A note to us on your company letter- 
head will bring you the story 
Fire-safe ductwork pares corro- 


sion costs. This plastic ductwork 
safely channels acid fumes that can 





bite through metal ducts within a few 
weeks. 

It’s made with glass-reinforced HET- 
RON®, a Hooker polyester that handles 
most common acids and many common 
organic materials and gases, wet or dry, 
with little or no corrosion. 

HETRON is fire-resistant, too—so you 
will find this ductwork and other HET- 
RON equipment in plants where poly- 
esters could not be used before. HETRON 
parts burn slowly under the direct 
flame of a blowtorch, but snuff out im- 
mediately as soon as the flame source 
is removed. 

Add to fire- and corrosion-resistance 
these other qualities of HETRON: great 
structural, flexural, tensile, and impact 
strength; high resistance to heat and 
weathering; very low water absorption. 
With all these virtues, HETRON, in the 
long run, costs less than anything else 
for handling corrosive fumes and 
smoke. 

You can get an entire ventilating 
system—blowers, fume hoods, scrub- 
bing towers, air ejectors, and fittings 
—made with HETRON. This is just one 
of many uses it’s finding in industry. 

If you would like the names of fabri- 
cators producing ductwork and other 
process equipment with HETRON resins, 
write us on your business letterhead. 
For complete data files on the resins 
themselves, check and mail the coupon. 


For technical data on products men- 
tioned on this page, check here: 

[] Parapr 

[] Hetron polyester resins 

[] Caustic soda, liquid 

() Caustic soda, flake and solid 
And here’s other useful information 
to help you buy better: 


C) Caustic Soda Buyer’s 
Lists advantages of 50% and 73% 


Guide. 


pacities of caustic soda tank cars 
and other containers; useful ship- 
ping information. 


C] PARADI Bulletin 454. Helpful in- 
formation on Parapi for repack- 
agers and processors. 


HOOKER ELECTROCHEMICAL COMPANY 


S FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


CHEMICALS 


Clip and mail with your name, title, 
company address. 
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For baa 
Remote Shut-off ji—— 
eC a 





3-WAY OR 4-WAY 
MANUAL AIR ACTUATED 


ANNIN 


CYLINDER va : 
VA L A S i. bie | pOstUMMATIC CONTROLLER 


ACTUATE 


provide the 
complete 
answer! 


... with these advantages: 
e Positive shut-off 
e Fast action 


e Spring to open 
or 


@ Spring to close ' 
e Globe, angle & 3-way bodies dat 


e Carbon steel and all cast 


and forged alloys available n| 
an absolute shut-off dependability and safety with 


o Metal seats for high ANNICO TEFSEAL SEATS proven in dangerous 
temperatures services, such as Liquid Oxygen, Fuming Nitric Acid, 

Liquid Nitrogen and CO,, Fuels and other 

FLUIDS at all pressures and temperatures —300 to +450 F 





THE ANNIN COMPANY 


6570 EAST TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 
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cee now Controlled 


PRESSURIZED LUBRICATION 








GUARANTEES LOWEST COST SERVICE FROM 


HOMESTEAD bricated PLUG VALVES 


This plug was removed from a 
Homestead Valve just after starting 
lubrication, and before all sealing 
areas were filled with lubricant. Note 
that pressurized lubricant contin- 
ues to extrude through feeder holes. 
Momentary downward movement 
of plug at start of each lubrication, 
gives assurance that plug is always 
free to turn. 


Also, in the Homestead Valve with 
controlled lubrication, you will note 
that even though the valve has been 
over-lubricated, lubricant comes 
only to the bottom edge of the plug, 
and is not wasted by discharging in 
quantity into the bottom chamber. 


The plug was again withdrawn from 
the valve body just after a ring of 
lubricant around the stem indicated 
that the lubricant system was full. 
Note that all lubricant grooves are 
filled. The entire plug surface is 
coated with lubricant. Lubricant is 
well packed in the stem sealing 
area above the plug. 


Now, see for yourself the risk in- 
volved when a valve which does not 
have Homestead’s controlled Pres- 
surized Lubrication, is over-lubri- 
cated. Note lubricant has been forced 
into the port opening. It can contami- 
nate line fluids, foul meters or orifices, 
or even block low pressure lines! 


%* Unretouched photos. 


Now valve has been purposely over- 
lubricated as indicated by excess 
lubricant around stem. Note that 
with controlled pressurized lubrica- 
tion there is no extrusion or seepage 
of lubricant into valve port opening. 
This means no waste, no contamina- 
tion of line fluids, no clogging of low 
pressure lines with lubricant, or 
fouling of meters, orifices, etc. 


These are but ao few of the 
many advantages of Home- 
stead’s controlled pressur- 
ized lubrication that guaran- 
tee lowest cost valve service. 
Reference Book 39-5 has 

the full story—twenty-eight 
pages of engineering facts, 
sizes, types, dimensions, etc. 
copy today. 

_ There is no 
obligation. 


HOMESTEAD 
LUBRICATED 
PLUG 


VALVE 
(Pat. Pend.) 


OMESTEAD vavve manuracturinc company 


“Serving Since 1892”’ Coraopolis, Pa. 


P.O. Box 13 
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years ahead! . 


a VERTICAL SPLIT CASE PUMP 
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B&G SERIES 1510 


TYPE B CENTRIFUGAL PUMP 


3... with balanced loading of impeller and bearings... handles 
loads far in excess of those produced by any pump and motor 
combination! Easily serviced without breaking pipe connections! 


Leak-proof Mechanical Seal. Features 
the exclusive, harder-than-glass B & G 
““Remite”’ insert. This Seal construction 
has enabled nearly two million B & G 
Pumps to make an amazing record for 
failure-proof performance. 


Balanced Impeller. All pump impellers 
are statically balanced and hydraulically 
balanced where required. Balancing 
chamber and pressure relief holes reduce 
thrust to a minimum. 


Solid-type Volute with Support Foot. Can 
be left in pipe line when servicing pump 
—tugged construction absorbs piping 
Strains. 


Removable Bearing Frame. Complete 
bearing frame, including seal and impel- 
ler, can be removed without disturbing 
piping or motor leads. The bearing 
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frame is replaceable and interchangeable 
on all sizes. 


Anti-Friction Roller Bearings. Timken 
Bearings handle thrust and radial loads 
for smoother, quieter, more efficient op- 
eration. 


Oil Lubrication. No messy, undepend- 
able grease cups—circulating oil falaion: 
tion assures positive protection to bear- 
ings. Oil level indicator permits 

visual check. 














STOCK PUMPS! 


Selected sizes of B & G 
Series 1522 and 1531 Cen- 
trifugal Pumps are stocked 
at the factory for immedi- 
ate shipment. Capacities to 
225 GPM, heads to 140 ft. 
Send for Price and Selec- 
tion Catalog. 


BELL & GOSSETT 


co MPA NW Y 


Dept. EH-14, Morton Grove, Ill. 
Canadian Licensee: 8. 4, Armstrong LAd., 1400 O’Oonnor Drive, Toronto, Canade 
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Whats New 


IN STAINLESS & PLASTICS FOR CHEMICAL PROCESSING 


In the news today are many developments of interest to men who specify or 
buy steel or plastics for chemical processes. Ways in which you can raise 
efficiency or lower costs in your operations may be suggested by this summary. 


NOTE ON D.O. RATINGS—You can help to assure future availability of nickel- 
bearing stainless by giving us your D.0. ratings when you have them. With the 
nickel supply growing tighter, this is an important safeguard you should 

not overlook. 


STAINLESS PIPE FOR WELDING APPLICATIONS—Now there's no need to wait for mill 
deliveries or to use expensive stabilized types when you want stainless pipe 
suitable for welding. Type 304L pipe, an extra low carbon type that eliminates 
the need for stress relieving after welding, has recently been added to 
Ryerson stocks. Size range: Schedule 40 welded pipe in commonly used sizes 
from 4" through 2". Schedule 40 seamless in 3", 4" and 6" pipe sizes. 


NEW TYPE PVC PLASTIC—Now, for the first time, you can get time-tested, 
job-—proved PVC plastic, produced to the original formula developed by 
European scientists early in World War II. Ryertex-—Omicron PVC sheets, pipe, 
valves and fittings, available only from Ryerson, resist attack by acids, 
alkalis, salt solutions, alcohols, etc. Sheets can be formed and welded like 
metal. Remarkable corrosion resistance plus light weight and ease of 
installation make Ryertex—Omicron PVC ideal for tanks and troughs, conveyors, 
agitators, fume systems, filter plates, underground drain work, etc. For 
complete data on properties, resistance, etc., write for booklet 80-3. 


EASY-TO-WELD STAINLESS PLATES AND SHEETS, TOO! Both stainless sheets and plates 

in Type 304L and Type 316L have recently been added to Ryerson stocks. 

In applications involving welding and stress relieving, where carbide precipita— 
tion may occur, these extra-—low carbon steels can often replace expensive 
stabilized types. 


EXTRA-LARGE STAINLESS PLATES & SHEETS—-You can save on welding costs and improve 

the appearance of big fabricated pieces now that you can get stainless plates 

and sheets from Ryerson stocks in extra-large sizes. Types on hand: Plates— 

304, 304L, 316 and 316L in 96" widths up to an inch thick, and 80" widths even 
heavier. Sheets—304, size 72" x 144", in 10, 11, 12, 14 and 16 gauges. 


STEEL-WALLED AND ROOFED BUILDINGS (to resist chemical fumes) take on a handsome 
new look when you use stainless steel siding in mansard pattern, now available 
for quick shipment from Ryerson. The mansard pattern of widely spaced 
corrugations makes an unusually attractive wall and loss in total sheet area 
from pattern formation is slight—about the same as with 24" corrugated, 
previously the most economical pattern you could use. New Bulletin 70-5 on 
request. 


SAVE 7%¢ TO 10¢ A LB. ON STAINLESS—Where corrosion is not too severe, one of the 
400 series of straight-—chrome stainless steels will often serve quite as well 
as one of the nickel—bearing types—and the straight-—chrome types cost 73¢ to 
10¢ a pound less! Ryerson has the nation's largest stocks of straight-—chrome 
stainless including type 430 sheets in many gauges and sizes, type 410 plate 
and type 416 bars. Technical data on request. 


JOSEPH T. RYERSON & SON, INC. 


Principal products: Carbon steel, alloys, Allegheny stainless...sheets and strip, bars, 
structurals, plates, tubing, industrial plastic, metal-working machinery and tools 


PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. «+ PHILADELPHIA + CHARLOTTE, N.C. * CINCINNATI * CLEVELAND 
DETROIT + PITTSBURGH +* BUFFALO * CHICAGO * MILWAUKEE «+ ST. LOUIS * LOS ANGELES + SAN FRANCISCO + SPOKANE « SEATTLE 
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CHEMICAL TECHNOLOGY OF... 








Fermentation 


What fermentation is doing today 


How it’s handled 


What its tools are 


How to get more out of it 


ELMER GADEN, JR., Columbia University 


In putting this report together your author 
admits to having a special axe to grind. He— 
and we—would dispel some of the aura of 
mystery which pervades the fermentation in- 
dustries. This haze has been obscuring the con- 
tributions that sound engineering is making to 
fermentation technology. It hampers further 
eforts which engineering could and should 
make. 

Some of the mystery has rubbed off on the 
chemical engineer who works with fermenta- 
tion processes, has made him seem a special 


breed of cat. Yet he need be no more of a 
specialist than the petrochemical engineer need 
be a specialist. He is first and foremost a 
chemical engineer, with just enough knowledge 
of the behavior of microorganisms (and not as 
much is needed as you might think) to under- 
stand the demands which the “bugs” impose 
upon him. His basic training equips him to 
meet those demands. 

This report will give the chemical engineer 
within and without the realm of fermentation 
a truer perspective of the job which he can do. 





Fermentation Technology: Today’s Jobs 


Not long ago fermentation was pretty much a one-track route. 


Now it ranges from plasma 


The term “fermentation” has a 
very specific biochemical meaning; 
it refers to the anaerobic oxidation 
of carbohydrates and was therefore 
quite properly applied to most of 
the pre-1940 commercial processes. 
Carbohydrate oxidation in the pres- 
ence of oxygen is called “respira- 
tion” and it is in this category that 
most present operations fall. 

Nevertheless, industrial practice 
has largely obliterated this distinc- 
tion and “fermentation” now ap- 
plies te any microbiological process 
for chemical production. As such it 
falls squarely in the province of 
chemical engineering. 


Catalysis by Enzymes 


We can characterize fermentation 
processes even more specifically if 
we note that the essential feature 
in which they differ from other 
chemical processes is the nature of 
the particular catalysts employed— 
enzymes. 

These highly complex protein- 
substances exhibit amazing cata- 
lytic activity, both in type and in- 
tensity. Weight for weight their 
ability to catalyze reactions is many 
thousands of times as great as that 
of more conventional agents like 
metal oxides, silica, etc. 

Although microorganisms are the 
usual suppliers of these enzymes, 
they are not the only source. En- 
zymes are everywhere associated 
with living matter in seemingly 
endless variety, and some experi- 
ments using animal glands and 
other tissues as sources have been 
reported. Nevertheless the conveni- 
ence of handling microorganisms 
and the rapidity with which they 
grow and produce the desired cata- 
lytic activity have made them diffi- 
cult to surpass for commercial ap- 
plication. 


Energy Relationships 


Another way in which fermenta- 
tion differs from many of the more 
familiar chemical manufacturing 
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substitutes to metal cleaners. 


procedures is in the energy rela- 
tionships involved. 

If a reaction requires an input 
of energy (AF = +) in order to 
proceed, this requirement is ordi- 
narily met by raising the tempera- 
ture of the reaction system. Since 
the complicated molecules, like en- 
zymes, found in biological reaction 
systems are so easily destroyed by 
heat, this manner of energy input 
is not feasible. Instead nature has 
provided a series of remarkably ef- 
ficient energy-transfer mechanisms 
for coupling the output of free 
energy-yielding reactions to those 
requiring input. 

Fermentations therefore require 
a “chemical” source, usually some 
carbohydrate like glucose, sucrose 
or starch, which is readily oxidized 
by a portion of the enzyme-catalysts 
present. The energy provided may 
then be used, if the proper trans- 
fer mechanisms are present, to 
“drive” a reaction of synthesis. 

In this sense the system bears at 
least a reasonable resemblance to 
the familiar galvanic cell with its 
“driving” (AF = —) and “driven” 
reactions (AF = +). 

From the chemical engineering 
viewpoint, then, fermentations con- 
stitute a particular type of chem- 
ical process in which desired 
reactions, either of conversion or 
synthesis, are brought about by sys- 
tems of complex enzyme-catalysts 
produced by growing organisms. 
Energy requirements for the proc- 
esses involved, including the growth 
of cells and synthesis of enzyme- 
catalysts themselves, are provided 
by the oxidation of carbohydrates 
and other substances. 

In other words, there is nothing 
“special” or “mysterious” about 
fermentation reaction systems. 
They differ from more conventional 
ones only in the highly complex and 
delicate nature of the catalysts em- 
ployed. (An additional, and most 
important, complication: The cata- 
lysts responsible for particular re- 
actions of conversion or synthesis 
and the factors governing their for- 


Centuries-Old Art Picks 
Up Engineering Knowhow 


Fermentation is an old and hon- 
ored art. Its role in food and bever- 
age preparation antedates by far 
the written records of our civiliza- 
tion. Despite this antiquity—or 
perhaps because of it—fermenta- 
tion is notable among man’s tech- 
nological arts for the slowness with 
which it has progressed. Until very 
recently, in fact, the techniques em- 
ployed were identical in essence, 
except for some manipulative de- 
tails, general cleanliness, and equip- 
ment scale, with those used cen- 
turies before. 

During the first decades of this 
century fermentation began to 
move slowly but surely into the 
realm of “industrial chemistry.” 
Chemicals of commerce were pre- 
pared in increasing number through 
the natural activities of various 
yeasts, molds and bacteria. But the 
extent of chemical production by 
these means was still very limited 
until the introduction of the great 
solvent fermentation processes— 
for butanol, acetone and the rest— 
during and just after World War I. 

It is often said that this surge of 
commercial application caused fer- 
mentation to be put on a “scientific” 
basis; it would probably be more 
accurate to say that microbiological 
processes were brought under more 
rational technological control. Both 
microbiology and biochemistry had 
made great strides in the preceding 
years and techniques for observing 
and measuring the changes occur- 
ring in fermentations were quite 
well developed. Some knowledge 
of the general nature of complex 
biochemical reaction systems was 
also being accumulated. 

On the whole, however, there was 
little or no understanding of the 
basic influences of the many proc- 
ess variables which could be enum- 
erated. It might be said that fer- 
mentations, once started, were best 
left alone. 

As the market for solvent alco- 


mation in growing organisms are 
generally unknown.) 


Fermentation Reactions 


It has been more or less common 
in the literature to group fermenta- 
tion processes according to either 
the products formed—e.g. antibi- 
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hols expanded rapidly following 
World War I, fermentation tech- 
nology followed. This “hey-day” 
of industrial microbiology was, 
however, destined to be short, albeit 
glorious. The products were almost 
all simple compounds of low unit 
costs—alcohols, ketones, and some 
organic acids — and competition 
from direct synthesis based on nat- 
ural gas and petroleum was not 
long in coming. 

Despite the respite afforded by 
World War II, when all production 
facilities, including fermentation, 
were expanded, the future for mi- 
crobiological processes was dark 
indeed until a series of startling 
discoveries in chemotherapy — the 
advent of antibiotics — reestab- 
lished them on a sound economic 
footing. 

Since 1945, when the antibiotics 
reached the civilian market, fer- 
mentation technology has staged 
a remarkable comeback and, inci- 
dentally, undergone some rather 
revolutionary changes. As a result 
of these it has lost much of its 
earlier complexion and emerged 
as an important method for com- 
mercial chemical production. 

¢ The most notable change has 
been in the types of materials pro- 
duced by fermentation methods. In 
the period of 1920-40 conversion of 
carbohydrates to cheap, structur- 
ally simple organics was the char- 
acteristic fermentation process. 


Now, on the other hand, biosyn- 
thesis of complex molecules of high 
unit cost is the rule. 





1920-1940 

Formula 
Product Weight 
PME Cit eS es 58 
MDs os Sock ck te 74 
Ethanol, absolute, tax-free....... 46 
WRNCNNNR 45 56. 6 es 60 
Lactic acid, edible............. 90 
Citric acid, anhyd.............. 192 


* Cost of active ingredient 


otics, organic acids, vitamins—or 
the organism employed—yeasts, 
molds or bacteria. 

This approach, though useful for 
some purposes, is not very satis- 
fying to the chemical engineer. For 
our needs a classification in terms 
of the essential reaction systems in- 
volved in product formation seems 
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In the earlier decades industrial 
solvents — now mostly prepared 
from petroleum derivatives — ac- 
counted for the greater part of 
fermentation capacity. For the 
complex substances fermented to- 
day, direct chemical synthesis, 
though possible, is often not com- 
petitive. 

This trend is quite evident when 
the major industrial fermentation 
products of the two periods, 1920-40 
and 1945 to present, are compared 
as in the table below. The fact that 
some fairly cheap chemicals like 
citric and gluconic acids continue 
as fermentation products seems to 
indicate that structural complexity 
rather than price is the factor de- 
termining the feasibility of fer- 
mentation methods. 

Two other significant factors also 
serve to differentiate present prac- 
tices from the earlier ones: 

¢ Practically all current proc- 
esses are “aerobic,” requiring a con- 
siderable degree of forced aeration. 
In contrast, the pre-1940 processes 
were mostly “anaerobic” (absence 
of oxygen) and required no aera- 
tion, being in some cases adversely 
affected by contact with oxygen. 

e While a high level of cleanli- 
ness has always been essential in 
fermentation, most of the older 
processes could stand a little chance 
contamination so long as the pri- 
mary agent was not overwhelmed. 
Now, however, “pure culture” op- 
eration, or the complete elimina- 
tion of all microorganisms other 
than the primary fermentation 





Fermentation Processing Shifts to More Complex and More Costly Chemicals 





agent, is now considered to be an 
absolute requirement. This change 
has naturally affected the design of 
fermentation equipment. 


Today’s Processes 


The major commercial fermenta- 
tion processes now in use are sum- 
marized in Table I along with char- 
acteristic process conditions, yields, 
ete. The data given are intended 
more for illustration and example 
than for completeness and accuracy 
of detail. Published information— 
particularly for antibiotic and other 
pharmaceutical processes—is rarely 
more than an approximation to the 
actual conditions employed and re- 
sults obtained anyway. 

Some of the processes listed 
(butanol-acetone and ethanol) are 
on their way out, succumbing to 
competition from direct synthesis. 
Others, although studied carefully, 
have never been commercially ap- 
plied (2,3,-butanediol) and there- 
fore are not included in this com- 
pilation. Where several procedures 
are possible, the most common one 
or two only have been listed. 

A new and promising application 
of the fermentation technique is 
the accomplishment of specific 
steps in a lengthy synthesis by 
microbiological means. Cortisone, 
hydrocortisone and related hor- 
mones are examples of products 
prepared by this happy combination 
of microbiological with more con- 
ventional methods. The potential 
employment of this approach can, 
however, only be guessed. 






1945-present 
Current Formula Current 
Price/Lb.* Product Weight —Price/Lb.* 
$0.07 Rmueple Beles 6c oss o.oo s aes ces 196 $0.15 
0.13 Penicillin, potassium, tablet grade...... 334 65 
0.07 Riboflavin, feed grade, 4gm./Ib........ 376 28 
0.06 Streptomycin, sulfate, bulk............ 581 95 
0.36 Terramycin, feed grade, bulk.......... 460 68 
0.29 Vitamin Bis, oral grade, solid concentrate 1,500{est.) 84,000 
Crh arin di is bas GAG eo 192 0.29 


more reasonable. On this basis cer- 
tain similarities between like re- 
action types may be expected. 
Accordingly the fermentation 
processes listed in Table I have been 
subdivided into four groups: (1) 
simple and (2) complex oxidation- 
reduction systems, (3) polymeriza- 
tions and (4) biosyntheses. 

















Obviously these categories are not 
rigorous, but they are convenient. 

To illustrate better the nature of 
these various reaction types, sev- 
eral examples are detailed in Fig. 1. 
The reactions selected are those 
whose mechanisms are reasonably 
understood, although for the case 
of biosynthesis our comprehension 
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FERMENTATION ... 


of reaction pathways is still woe- 
fully inadequate. Each of these re- 
action types will now be discussed 
more fully. 

Simple oxidation-reduction : Prod- 
ucts are formed directly from a 
specific reactant (substrate) by a 
single oxidation or reduction. Chem- 
ically, this type may be considered 
the simplest of fermentation reac- 
tions and usually exhibits very high 
efficiency in terms of percent con- 
version (see Table I). The very 
interesting and rapidly expanding 
group of microbiological steroid 
transformations fall almost entirely 
in this class, the reactions reported 
so far being chiefly hydroxylations. 

Complex oxidation-reduction: In 
this type of reaction products again 
arise from the oxidation of a spe- 
cific reactant or substrate. The oxi- 
dation process is, however, complex 
with many steps, each catalyzed by 
one or more specific enzymes, and 
with many intermediate compounds 
formed. In some cases the product 
is one of these intermediates, ac- 
cumulating because of differences 
in reaction rates or the absence of 
some factor or condition essential 
for further oxidation. In others the 
desired product is formed through 
a condensation or other interaction 
between different oxidation prod- 
ucts of the same substrate. This 
last is believed to be the mechanism 
by which citric acid, the example 
cited in Fig. 1, is produced. 

Polymerization: Again the prod- 
ucts are formed from a primary re- 
actant, but by a polymerization 
rather than an oxidation mecha- 
nism. While polymer production 
of this sort is quite common in 
microorganisms, only “dextran,” a 
mixture of high molecular weight 
polysaccharides, has ever been pro- 
duced commercially. This is the ex- 
ample used in Fig. 1. 

Biosynthesis: The final, and at 
present most important, class of 
fermentation reactions is biosyn- 
thesis. In systems of this type com- 
plex molecular structures are syn- 
thesized from materials provided 
through reactions largely unknown. 

For some cases it has been recog- 
nized that the formation of a par- 
ticular product can be promoted by 
adding to the reaction mixture sub- 
stances which contain portions of 
the desired molecular structure. 
Such substances are called “pre- 
cursors.” An outstanding example 
is the addition of substances con- 
taining the benzyl (C,H,-CH.—) 
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Simple Oxidation-Reduction 


CHO 


HOH 


O-CH,OH 


Complex Oxidation-Reduction 


ovalacetic acid WOOC CH, CO» COOH 





1. Penicillin synthesis 


Cc”, Coon te} 
Lx] Nzymes 
0: 4a 4 
Ls. 


rh (many ters) 





Unit Processing With Fermentation—Fig. 1 


1. Oxidation of glucose to gluconic acid 


i ' 
CHOW ds * H,0 40, Cerin wer nn | (CHOW + H,o, 


2. Hydroxylation of 11-desoxy-17a-hydroxycorticosterone to hydrocortisone 


on nes ses 
o + Or enzyme (s) 
? 
of .- 


3. Reduction of A 4-androstenedione to testosterone 


2 on 
oh sce is es Osh 
oO 0” 


1. Conversion of glucose to citric acid 
(the usual raw material is sucrose; glucose is formed by hydrolysis) 


gr Fnon Qlyceraidehyde dihydrosy acetone 
(CHOW), —SOEUMES _ 2 CHAOH- CHOH CHO — CHA0H CO. CH,OK 
' many intermediate sornerase 
CH,0H ’ eee 
enzymes 
(many steps) 


purovic acid = Cig CO COOH + 2(H] 


Pda, eta 


“200, + CHsCHO ocetaldehyde 


+502] enzyme 


; 
+ CHsCooH (ay HOOC CH, CCH, -COOH 


acetic acid coon 
citric acid 
Polymerization 
1. Conversion of sucrose to dextran polymers 
CHa.0H giro WOCHs vr Ota ast 
* "" es ." fr r fa 
° ‘ ° 
+ Gxo, § cron, Ge / eeom, * Goo, 
CH o—¢ enzyme cH on cu net 
CH,0OH (dextran sucrase) PenES 
HOCH, CH, -- + cupu 
a F a4 Y "Et wag 
i i 
(Crow), / (cwon)s (cHow), 
cH @s a con 
. P Cu,OH 
Biosynthesis i sid 


COOH 


CHAO 


CO-CH,OK 





on 


$s 
F al 
CH,+CO- NH -CH— CH C(CHs), 


CH (coon) 





co-—N 
benzy! penicitlin Cc") 








group to penicillin fermentations, 
thereby greatly increasing the pro- 
portion of benzylpenicillin formed. 
As yet no clear picture of how the 
rest of the penicillin molecule is 
formed has been provided. This 


partial knowledge of penicillin bio- 
synthesis is also illustrated in 
Fig. 1. 

A fairly considerable portion of 
the fermentation industry concerns 
itself with the production of micro- 
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Today’s Commercial Fermentation Processes—Table | 


Temp., Time, % Product 
Product Raw Materials Enzyme-Producing Organism © pH Aeration Hr.  Conversi Cone trati 
(numbers indicate a choice) (numbers indicate a choice) 


Simple Oxidation-Reduction Systems 
Gluconic acid.... glucose, nitrogen supplements... 1. Aspergillus niger......... 33 6.5 high 24-30 90-95! 25-30% 
trace elements................ 2. Acetobacter suboxydans... 30-34 6.5 high 24-36 90-95! 15% 

















L-Sorbose!....... 10-20% 











sorbital, salts, ni suboxydans..... J very high 








Hydroxylated..... steroids, glucose, nitrogen. ..... 1. Rhizopus sp............. 24-30 6-7 moderate 12-48 25-60 0.1 gm./liter 
steroids...... supplement, salts.............. 2. Aspergillus sp............ to high 

3. Streptomyces sp. 

4, Curvularia sp. etc. 


Complex Oxidation-Reduction Systems 


Ethanol......... 1. molasses (sucrose & invert Saccharomyces cerevisise 27-35 4-5 none 36-72 85-95" 6-9% 
sugar) (yeast) 
2. saccharified grains (glucose). 27-32 4-5 none 40-60 85-95? 6-9% 





Butanol-acetone’... 1. molasses, ammonia.......... Clostridium saccharo-acetobu- 30-35 
tylicum 
sepia ae ox ants coo ewts ton Clostridium acetobutylicum.... 37 5.8-6.4 none 40-45 20-305 1.5-2.5% 










Lactic acid....... . glucose, nitrogen supplement. Lactobacillus delbruckii...... 45 5.5-6.5 none 96-140 90 10% 
2. whey (lactose)............. Lactobacillus bulgaricus...... 43 5.5-6.5 none 48 90 10% 









Citric acid........ molasses (sucrose), refined sucrose, Aspergillus niger............ 28-30 4-6 high 72-240 50-80 10-12% 


nitrogen supplement, salts 
















Itaconic acid...... molasses or invert sugar, glucose, Aspergillus terreus........... 


nitrogen supplement, salts 


Polymerizations 


Dextrans sucrose, salts, nitrogen supplement Leuconostoc mesenteroides... 20-30 5-7 none 8-48 25-35 0.5% 


Biosyntheses 
Riboflavin........ grain stillage, meals, glucose, 1. Eremothecium ashbyii..... 28-32 5.5-6.5 high 85-120 1-2 gm./liter 
salts, nitrogen supplements. .. . .. 2. Ashbya gossypii 











Cobalamin....... glucose, grain meals, nitrogen... 1. Streptomyces griseus...... 26-30 6.5-7 high 60-70 0.3-0.6 gm./liter 
(Vitamin Bw). supplements, Co**, salts........ 2. Streptomyces olivaceus.... 28-30 7 high 65-120 1-3 gm./liter 












lactose, glucose, corn steep liquor, Penicillium chrysogenum. .... 22-28 6-7 high 100-120 2-3 gm./liter 


salts, phenylacetic acid 


Benzyl penicillin. . 
(penicillin G) 






1.5-2.5 gm./liter 





glucose, soy bean meal, nitrogen Streptomyces griseus......... J high 


supplements, salts 


Streptomycin... .. 









starch, glycerol, nitrogen....... Streptomyces venezuelae..... 27-28 6.5-7.5 high 72 0.3-0.5 gm./liter 
supplement, salts 


Chloramphenicol . . 
(chloromycetin) 











Chlorotetracycline sucrose, corn steep liquor, salts Streptomyces aureofaciens.... 26-28 6.2 high 48-72 1.3-2.5 gm. /liter 
(aureomycin) 


Oxytetracycline... starch, soy bean meal, salts... . .. Streptomyces rimosus........ 24-30 7 high 48 1 + gm./liter 
(terramycin) 


Bacitracin........ glucose, sucrose, nitrogen supple- Bacillus licheniformis......... 37 6-7 high 36-48 1.5 gm./liter 
ment 








high 65-135 75-100 units 
(enzyme activity)® 









Amylase (starch- 
hydrolysis enzymes) 


grain, starch, stillage, salts....... 1. Aspergillus niger......... 
2. Aspergillus oryzae 





Wee dks as ee lasses nitroge | t. Saccharomyces cerevisiae... .. 25-30 455 very high 10-20 35-408 5 gm./liter 
2. sulfite liquor, salts.......... Torulopsis utilis............. 32-34 45-6 very high continuous 45 5-7 gm. liter 





Footnotes: (1) an intermediate in ascorbic acid manufacture; (2) solvents produced in about a 3 to 1 ratio; (3) based on total sugar supplied; (4) based on sugar (sucrose) 
equiva! ent supplied; (5) based on grain meal supplied; (6) ‘units of enzyme activity’ —equival ent weights unknown. 














organisms themselves. Baker’s yeast value (vitamins, feed supplements) included in biosynthesis here (Ta- 
propagation (growth), for example, or to obtain particular enzymes of ble I). The primary action is syn- 
is one of the oldest “fermentation” industrial value like the starch- thesis of proteins—tissue and en- 
processes. More recently organ- splitting amylases. zymes—or other complex molecular 
isms, including bacteria and molds, Processes of this type though structures and so it seems perfectly 
have been grown for their food usually grouped apart have been consistent to place them so. 
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FERMENTATION ... 


Fermentation Technology: Process Steps 


The processor makes his catalysts en route, adds promoters 


for the catalysts, sterilizes nearly everything in sight. 


Batchwise operation oi fermen- 
tation processes is almost exclu- 
sively the case at present; continu- 
ous methods have so far had a very 
limited application. 

In the batch process a previously 
developed culture (“seed” or “in- 
oculum”) of the organism is added 
to sterilized medium in the fermen- 
tation vessel (reactor). Conditions, 
particularly temperature and pH, 
are held to values considered opti- 
mum and sterile air is blown into 
the mass as required. Most com- 
mercial fermentation tanks also em- 
ploy substantial mechanical agita- 
tion to supplement the aeration. 

A typical fermentation process 
flow sheet is presented in Fig. 2. 
While any given process may differ 
from this layout in particulars, it 
still summarizes the important fea- 
tures of the batch process. 


ELMER GADEN, JR., Associate Pro- 
fessor of Chemical Engineering at 
Columbia, has been interested in the 
engineering aspects of industrial bio- 
chemistry and microbiology most of 
his career. He worked for Chas. Pfizer 
in 1948-49, got his PhD from Colum- 
bia (1949) and joined the faculty to 
set up a “biochemical engineering” 
program. Dr. Gaden is director of 
microbiological radiation sterilization 
studies at Columbia and a member of 
the ACS’s Fermentation Advisory 
Board. 
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Medium Preparation 


The medium must provide all the 
materials required for proper op- 
eration of the fermentation reac- 
tion system as well as for synthesis 
of a major fraction of the catalysts 
employed. These essential ingredi- 
ents with some typical examples 
are: 

Energy Source — provides free 
energy (from oxidation) to drive 
reactions of tissue, enzyme, and 
product synthesis. Usually a carbo- 
hydrate, but proteins and fats are 
also oxidized to provide energy. 
Examples: glucose in gluconic acid 
production ; lactose in penicillin bio- 
synthesis; sucrose in citric acid 
production. 

Nitrogen Source—provides nitro- 
gen for formation of cell protein 
and enzymes. Complex materials 
like proteins and their hydrolysis 
products (amino acids) are common 
but inorganic sources (ammonia, 
nitrates) may be used. Examples: 
corn steep liquor in penicillin bio- 
synthesis; ammonia in yeast pro- 
duction. 

Substrate — primary reactant 
from which product is formed by 
some direct chemical action. Ex- 
amples: glucose in gluconic acid 
production; compound S in hydro- 
cortisone production. 

Precursor—specific reactant con- 
tributing some structural grouping 
present in the desired preduct. Ex- 
amples: phenylacetic acid in peni- 
cillin biosynthesis; cobalt ion in co- 
balamin biosynthesis. 

Cofactors (Trace Substances)— 
Catalyst promotors, essential mate- 
rials required in small amounts for 
maximum activity of enzyme sys- 
tems, etc. They include metals, vita- 
mins, and a host of complex chem- 
ical substances. Examples: traces 
of magnesium and zinc ions used in 
most fermentations. 

In large-scale operations the me- 
dium components are generally com- 
bined with all or part of the process 
water to be used, and the mixture 


adjusted to a desired pH value in 
a special “batching” area. Required 
amounts may then be pumped to 
the fermentation vessels. In smaller 
installations, direct addition of in- 
gredients and process water to the 
tank, followed by pH adjustment, 
is used. 


Medium Sterilization 


Freedom from contamination is 
essential if pure culture operation 
is to be maintained. Foreign or- 
ganisms must be destroyed and 
their re-entry prevented. The first 
is accomplished by sterilization of 
the medium and equipment; the 
second by proper design and opera- 
tion of the whole system. 

Although many agents are avail- 
able for sterilization none has yet 
been proposed which can compete 
with steam. The economy, simplic- 
ity and surety of steam steriliza- 
tion, as well as the vast accumula- 
tion of practical experience in its 
use, make it hard to beat. 

Furthermore, heat sterilization 
does more than just eliminate for- 
eign organisms. It cooks and solu- 
bilizes complex organic matter like 
grain meals (starch and proteins) 
present in the medium. Hydrolysis 
of these substances makes them 
more readily available for use in 
enzyme-catalyzed reactions. 

Of course there is also some de- 
struction of complex substances, 
vitamins for example, required in 
the medium. Thus, any sterilization 
procedure must represent a reason- 
able compromise between these 
effects. 

In order to establish a required 
sterilization treatment, data are 
needed on the thermal destruction 
of microorganisms in the particular 
medium being studied. This may be 
obtained by fairly routine proce- 
dures and is usually presented in 
the manner of Fig. 3. The time re- 
quired to destroy all organisms 
present is found to be a logarithmic 
function of the sterilization tem- 
perature. At the boiling point 
(212F.) for atmospheric pressure, 
108 min, are needed, while at 290F. 
sterilization is accomplished in 2.5 
min. 


Batch Sterilization 


At present most plants employ 
batch sterilization for all or part 
of their operations. 

In such a scheme the fermenter, 
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medium, and accessory lines are 
all sterilized simultaneously by 
heating the vessel with steam in 
coils and jacket. It is usual prac- 
tice to also inject steam directly 
into the batch through the fer- 
menter air inlet, the extra water 
being accounted for in the initial 
dilution. The air supply line and 
filter are then simultaneously ster- 
ilized. 

As we have seen, batch steriliza- 
tion conditions may vary consider- 
ably with the process but a tem- 
perature of about 250F. for 20-60 
min. is quite common. For the me- 
dium of Fig. 3, 17.5 min. at 250F. 
should be adequate. But some factor 
of safety is always allowed and 20 
to 30 min. would probably be speci- 
fied. 

A typical batch sterilization cycle 
(heating and cooling for a nominal 
20 min., 250F. treatment) is shown 
in Fig. 4. The medium at 50F. is 
heated to sterilizing temperature 
and held for 20 min, after which it 
is cooled to the process tempera- 
ture of 85F. 

Of course there is considerable 
heating of the medium during the 
portions of the cycle before and 
after the nominal temperature is 
attained, indicated by the shaded 
portions of the figure. This excess 
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heating may be very damaging to 
a heat-sensitive medium. Further- 
more, it increases greatly with ves- 
sel size for any given nominal treat- 
ment. Whatever its effect, however, 
it is rarely taken into account in 
commercial practice. 


Continuous Sterilization 


An alternative and more favor- 
able scheme is continuous steriliza- 
tion. 

Here the medium, usually in more 
concentrated form than is finally 
desired, is rapidly heated while 
flowing through a heat exchanger 
and retention tube arrangement de- 
signed to give sufficient time for 
sterilization. A typical arrange- 
ment for continuous sterilization is 
shown in Fig. 5. 

The raw medium is pumped 
through a preheater (heat ex- 
changer), where it cools the sterile 
medium at the same time, and on 
to a mixer assembly. Here direct 
steam injection is employed to 
achieve the almost instantaneous 
temperature rise desired as well as 
to reduce fouling of the heat trans- 
fer surfaces. The retention tube 
serves to hold the medium at sterili- 
zation temperature for the required 
time. It may be jacketed and heated 


externally by steam or merely well 
insulated to prevent significant heat 
loss. 

At the end of the retention tube 
is the throttling valve assembly 
(for fast cooling). Some cool with- 
out flashing in order to avoid 
the evaporation loss. Either way, 
though, further heat exchange sur- 
face is required to bring the me- 
dium to process temperature. 

A typical continuous sterilization 
might employ a nominal treatment 
of 3.0 min. at 290F., allowing a 
safety factor over the 2.5 min. 
called for in Fig. 3. The time-tem- 
perature relationship for such a 
cycle is also shown in Fig. 4 for 
comparison with the batch method. 
When continuous sterilization is 
employed, it is necessary to sterilize 
the fermenter and any extra dilu- 
tion water required separately. 

Higher temperatures and shorter 
times are possible with continuous 
sterilization. Local burning and 
overheating are minimized and 
generally better results obtained. 
The trend is certainly in this direc- 
tion in commercial practice. 


Culture Development 


Microorganisms are maintained 
for use in some kind of laboratory 


165 































FERMENTATION .. . 


“stock culture.” These include sev- 
eral physical forms. 

Soil Stocks—a suspension of the 
organism is added to sterile soil, 
preferably a sandy type, and gently 
dried. 

“Lyophils”—a culture is frozen 
in a small tube and dried under vac- 
uum (lyophilized) within a larger 
protecting tube which is then sealed 
off. 

Agar Slants—active growth of "| 
the organism on a suitable medium 
solidified with agar. 

Depending on the nature of the 
organism, the fermentation may be 4 
seeded or inoculated either with 
actively growing (vegetative) cells 
or dormant forms (spores). Tech- 
niques employed vary widely but 
the essential steps are shown in the 
flow sheet (Fig. 2). A gradual 
build-up through a succession of 
increasingly large flask stages is 
employed for vegetative seed cul- 
tures. If the organism requires 
aeration these flasks are shaken 
continuously by machine. 

Where a spore inoculum is to be 
used, the accumulation of a suffi- 
ciently large number of spores is a 
primary concern. This is accom- 
plished by preparing “spore bot- 
tles,” vessels in which the organism 
'. is grown over large surfaces of a 

/ medium specially designed to in- 
duce spore formation. When suffi- 
ciently developed, these spores are 
washed free of the surface and sus- 
pended in sterile water or buffer 
solution. All these operations must 
be conducted most carefully to 
avoid any contamination of the cul- 
tures with foreign organisms. 
Vegetative seed cultures are, of 
course, thoroughly checked before 

use in the plant. 
| Transfer of the laboratory seed 
' culture into a large fermentation 
- vessel may be accomplished in any 
+ ,) Cien -«ONe of several ways. For vegetative 
4 | steam cultures, the simplest method is to 
provide the final flask stage with 
some kind of hose and coupling, pre- 
viously sterilized and sealed from 
the air. The mate to this unit is 
fitted to the tank and sterilized 
along with it. At the appropriate 
time these couplings can be uncov- 

ered and joined. 
( To ensure freedom from contami- 
nation the coupling may be loosely 
made before tank sterilization is 
* complete and steam permitted to 
- bleed through it. Chemical disin- 
~ fection or flaming are also employed. 
Spore suspensions may be han- 
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dled in much the same way. An- 
other technique preferred by some 
is to fit the plant seed tanks with 
a special rubber diaphragm through 
which the spore suspension may be 
injected with a coarse hypodermic 
needle. 


Seed (Inoculum) Stage 


The initial fermentation stage 
serves primarily to develop a vigor- 
ously growing seed or inoculum for 
the final production stage. In other 
words the seed stage represents a 
primary phase of catalyst prepara- 
tion. 

In some processes more than one 
seed tank is used, the inoculum 
being built up just as it was in 
the laboratory except on a much 
larger scale. Seed stages may use 
the same medium as the production 
phase or different ones. Precursors 
and specific reactants are, of course, 
omitted since conversion and syn- 
thesis are not sought. In general, 
seed media are selected to encour- 
age rapid and vigorous growth of 
the microorganism. 

As a rule plant inoculum stages 
will run from 12 to 36 hr., depend- 
ing on the organism used. It should 
be noted that this time is not in- 
cluded in the process times given 
in Table I. Those values are for the 
production stage only. 


Production Stage 


In the production stage, catalyst, 
reactants, energy source, etc., are 
combined under conditions selected 
to give the most rapid conversions 
or synthesis. Typical operating data 
for the more important commercial 
fermentations have been included in 
Table I. 

In some processes it is necessary 
to add materials to the batch during 
the production stage. Acids and al- 
kalis for pH control, antifoam 
agents to prevent excessive foaming 
of highly aerated batches, and spe- 
cific reactants like the phenylacetic 
acid precursors required for benzyl- 
penicillin synthesis are examples. 
These materials must be separately 
sterilized, either continuously or in 
batches, and metered in as required. 

Upon completion of the produc- 
tion stage the batch is pumped away 
for subsequent treatment and re- 
covery. These operations, while es- 
sential to the process, are not a part 
of the fermentation phase itself and 
will not be considered here. 
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FERMENTER INTERIOR: Agitator, coils and baffles—Fig. 6. 


Fermentation Technology: Engineering Tools 


Basic tools are quite adequate as they stand. They don’t have 


to be fancier. 


A sharp contrast exists between 
the old and new in fermentation 
equipment. 

Earlier in this report we noted 
the transition from the old, ana- 
erobic, semi-pure culture proc- 
esses for solvent manufacture to 
modern aerobic, strictly pure cul- 
ture operation for specific conver- 
sions and biosynthesis. This funda- 
mental change has, of course, been 
reflected in the design of fermen- 
tation vessels and auxiliaries. 


Auxiliary equipment should be, but isn’t. 


The old solvent fermentations 
(ethanol, butanol) once seeded or 
“set” were left undisturbed until 
completion. Only temperature was 
controlled during the fermentation 
proper, and this only roughly. 

Heat of reaction was permitted 
to push the temperature upward 
as the fermentation proceeded. An 
upper limit was imposed either by 
spraying the vessels with water or 
circulating a portion of the mash 
through external coolers. 
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Other factors like pH were sim- 
ply established at the start and 
nature left to take its course. 

Solvent fermenters were ex- 
tremely large—about 50,000 gallons 
in capacity for the butanol-acetone 
process and from 100,000 to 250,000 
for alcohol. Aeration was not re- 
quired and the only agitation pro- 
vided was that brought about by 
escaping fermentation gases. Since 
pressure sterilization was not used, 
construction of these very large 
vessels presented no problem. The 
fermenter was, in other words, sim- 
ply a large tank with accessory pip- 
ing. 

One feature common to fer- 
menters of this type was a collec- 
tion and recovery system for the 
valuable fermentation gases, chiefly 
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CO, and H,. Copper and mild steel 
were the usual materials of con- 
struction. 

The past tense has been used 
here, even though solvent fermen- 
tations are still in commercial op- 
eration, because no significant ad- 
dition to plant capacity has been 
reported since 1945. 


Modern Equipment 


The workhorse of modern fer- 
mentation practice is a different 
beast indeed. It must provide for 
the high aeration, thorough agita- 
tion, close control of process vari- 
ables, and complete elimination of 
contaminants required. 

Despite the extreme atmosphere 
of competitive secrecy which envel- 
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ops the fermentation industry, par- 
ticularly its pharmaceutical branch, 
equipment is amazingly standard. 
This stems in part from the fact 
that most major producers of anti- 
biotics and related materials got 
their start under the more or less 
cooperative arrangements of the 
government’s wartime penicillin 
program. 

An even more important point, 
however little recognized, is that 
the equipment now in use meets the 
requirements of a great variety of 
processes rather well. In other 
words, should we start from scratch 
to design fermentation equipment, 
we would end up with very nearly 
what we have now so far as the 
individual reactor unit itself goes. 

It is in the over-all plant layout 
and the design of vital auxiliary 
and control equipment that im- 
provements are most necessary. 


Propagators 


One type of fermentation equip- 
ment may be said to have bridged 
the gap between old and new. This 
is the “propagator,” a vessel em- 
ployed for the production (growth) 
of microorganisms themselves. 
Baker’s yeast, of course, is the 
cardinal example. But a fair 
sprinkling of processes exist in 
which the tissue of an organism— 
or a substance immediately as- 
sociated with it—is the primary 
product. 

While fermenters of this sort 
have certainly been improved in 
many details, they differ little in 
basic design from those of earlier 
times. They are generally simple, 
with provision for reasonably pre- 
cise temperature control and abun- 
dant aeration, but without me- 
chanical agitation. 

Propagators are frequently built 
with a larger height-to-diameter 
ratio than mechanically stirred fer- 
menters. This is presumably to pro- 
vide greater residence time for the 
air. 


Fermenters 


The fermenter, as primary re- 
actor, is the heart of any process 
scheme (Fig. 2). In over-all design 
characteristics it is closely akin 
to the general line of batch reactors, 
autoclaves, and _ kettles used 
throughout the chemical process 
industries. 

Fermenters now in use vary con- 
siderably in size and materials of 

















construction but some reasonable 
generalizations are possible. These 
are briefly summarized in Table II. 

The size of production ferment- 
ers depends largely on the manu- 
facturing operations anticipated. 
For large scale production of bulk 
antibiotics and feed supplements— 
penicillin, tetracyclines, cobalamin, 
for example—larger vessels (15- 
25,000 gallons) in multiple units 
(10-50) are used. On the other 
hand companies whose business 
centers more on many specialty 
products, each with a relatively 
small market, may prefer vessels 
in the 5,000 gallon range. 

A typical production tank with 
its more important auxiliaries is 
shown in Fig. 7. (Seed vessels are 
essentially the same except for their 
smaller size and the absence of 
certain accessory units.) Internal 
construction details are shown 
rather clearly in Fig. 6. 

Materials of Construction— 
Stainless steels are the usual ma- 
terials for fermentation vessels but 
a fair number of carbon steel units 
exist about the industry. In the 
main these are older units installed 
when the first large-scale penicillin 
operations were undertaken about 
10 years ago. They may still be 
satisfactory for many process re- 
quirements, penicillin for instance, 
but the tendency is to use them 
more as “batching” (mixing of in- 
gredients) and holding tanks 
rather than as reaction vessels. 

Several companies have investi- 
gated the applicability of various 
chemical coatings such as Heresite 
to permit wider use of carbon steel 
tanks, but no general practice can 
he recognized. 

One manufacturer (Parke- 
Davis) selected Inconel for its 
chloramphenicol (chloromycetin) 
plant (Fig. 6) although the claimed 


advantages of this more expensive 
alloy over stainless steel for this 
use are questionable. 

Shell—The tank itself is a tall 
cylinder, conventionally designed, 
with a height-diameter ratio in the 
range 2-3 to 1. Operating volume 
is usually about 75% of total ca- 
pacity to allow some headroom for 
foam build-up. Mechanically agi- 
tated tanks are all fully baffled as 
shown. Both coils and jackets are 
used for heating and process tem- 
perature control, with coils pre- 
ferred in the larger tank sizes. 
Sometimes both are present. 

Agitation—This is most com- 
monly provided by some type of 
turbine impeller, mounted singly 
or in multiples on a central shaft. 
In larger vessels a bottom, or 
“step,” bearing is required at the 
bottom to support and align the 
agitator shaft. The shaft enters 
the vessel through a stuffing box or 
rotating seal. 

Aeration—Air, at 25-50 psi., is 
admitted through an_ external 
sterilizing filter, air-pipe, and 
sparger. Sparging devices of many 
types—all the- way from porous 
ceramics and perforated metal 
discs, giving clouds of small 
bubbles, to simple open pipes—have 
been studied. The tendency to- 
ward “cleaner” design has, how- 
ever, favored the plain circular ring 
with holes drilled at intervals, and 
similarly simple arrangements. 
High-velocity nozzles have been 
used for aeration in propagators 
with considerable success but they 
have not been used to any extent in 
mechanically agitated vessels. 

Controls—A variety of control 
devices commonly employed in fer- 
mentation operations are also 
shown schematically in Fig. 7. They 
include: (a) Air pressure and 
flow recorder-controller; (b) Tem- 
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perature (cooling water) recorder- 
controller; (c) Tank pressure re- 
corder (on the vent line); (d) 
Antifoam addition-controller. 

Other important items are the 
vent, inoculation, and sample lines. 
Each operator has his own partic- 
ular scheme for arranging these, 
the details being adapted to the 
over-all equipment set-up. One com- 
mon feature is the presence of 
steam lines, constantly bleeding live 
steam over the fittings when they 
are not in use. 


Fittings, Piping, Accessories 


Prevention of contamination is 
the ever-present problem in the de- 
sign and operation of fermentation 
equipment. While no_ radical 
changes in fermenter characteris- 
tics have arisen in the last decade, 
details of construction have been 
entirely revised. The major fea- 
tures of vessel fabrication and pip- 
ing assembly which are now quite 
well established are listed below: 

Welded Connections Throughout 
—Screwed and flanged connections 
have been pretty well eliminated, 
with welded and polished connec- 
tions preferred. Internal welds in 
tanks are also polished to eliminate 
pits and jagged edges where ma- 
terial can accumulate. 

External Fittings Minimized— 
Nipples and connections to the out- 
side of tanks often provide con- 
tamination pockets. They may, be- 
cause of their particular configura- 
tion, be able to lose heat rapidly 
enough during sterilization to re- 
main significantly cooler than the 
nominal batch temperature. This 
may result in incomplete steriliza- 
tion since certain bacterial spores 
can survive quite extreme tempera- 
tures for considerable periods 
(Fig. 3). Thus the absolutely es- 





Fermentation Equipment Survey: Uses, Sizes, Power—Table II 


Operating 


Uses 
General; antibiotics, 
itamins, organic acids 


Type 
Seed (inoculum) 
f + 





General; antibiotics, 
itamins, organic acids 
Yeast propagati 


Production 
t + 





Waldhof f 





Yeast propagation; 
vitamins, enzymes 


Propagators 


Solvent fermenters Ethanol, butanol, acetone 


Capacity, Gal. 
50-1500 


5,000-25,000 
40,000 as 50-50 


air-liquid emulsion 
5,000-15,000 


50,000-250,000 


Asitation 
0.1 to 0.7 hp./100 gal. 
100 gal. 
100 gal. 


None 


None 


Single or double, flat and curved blade turbines, 
Multiple flat and curved blade turbines, 0.2-1 hp./ 


Single “‘aeration’’ wheel of special design, 1 hp./ 


Aeration 
Sparger rings or pipes 1-4 ft./min. superficial 
velocity 
Sparger rings or pipes 2-6 ft./min. superficial 
velocity 
Aeration-wheel and draft tube; fermenter operates 
with medium in air-liquid emulsion state. 
Very high air rates used; Spargers, porous stone, 
nozzles, and various fine-bubble producers. 
1-10 ft./min. superficial velocity. 
None 
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WALDHOF fermenter’s draft tube whips up froth—Fig. 8. 


sential fittings are kept small and 
close to the tank body; they may 
also be fitted with external steam 
bleeders (Fig. 7). 

Diaphragm Valves Preferred— 
Although particular preferences 
differ, the Saunders-type dia- 
phragm valve with its pinch-clamp 
action has been widely adopted for 
fermentation vessels and associated 
piping. It appears to offer a better 
guarantee against contamination 
than the globe and gate types form- 
erly used. The main problem here 
is the short life of mest diaphragm 
materials under conditions of inter- 
mittent heating and cooling. 

Rotating Seals—The stuffing-box 
around the agitator shaft has been 
a contamination headache in fer- 
menter operation. Recently much 
improved rotating seals have be- 
come available and are rapidly re- 
placing packed fittings. These seals 
are much smaller, simpler in con- 
struction, and appear to offer much 
more positive contamination pro- 
tection. 


The Waldhof Fermenter 


A novel fermenter, developed in 
Germany during World War II, has 
found limited application in this 
country. It is the Waldhof type 
(Table II and Fig. 8) intended 


primarily for yeast propagation. 
The essential feature of this fer- 
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menter is a draft tube-agitator as- 
sembly which promotes rapid in- 
ternal circulation of the medium. 
Its purpose is to provide very high 
aeration. These fermenters are 
generally operated with the con- 
tents held in a gas-liquid emulsion 
or foam. Recirculation down the 
tube causes the foam to continually 
break and reform. 

In the original design air was 
provided through the agitator shaft 
and impeller, which was hollow and 
had openings of some sort around 
the periphery. An installation of 
this type is used at the new plant 
of the Lake States Yeast Corp., 
where food yeast is grown in sulfite 
waste liquor. 

Although tested for use in other 
fermentation processes, such as 
penicillin production, the Waldhof- 
type fermenter has apparently not 
found application anywhere outside 
of yeast production. 


Process Control 


For a long time process control 
in fermentation operations signi- 
fied little more than keeping the 
temperature within reasonable 
bounds. Although this situation has 
improved a good deal, there is still 
a long way to go. Control over me- 
chanical factors, such as aeration 
(air flow) and foaming are now 
fairly well standardized. Of the 
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AIR STERILIZER: Simple setup with big job—Fig. 9. 


variables other than temperature 
which directly effect the reaction 
system—pH, reactant and product 
concentration, etc.—little has been 
done commercially. 

The foaming of highly aerated 
fermentation batches is a serious 
problem. Not only does foaming 
limit the air rates which can be 
used, but it also causes both de- 
position of the organism on the 
upper walls and cover of the re- 
actor, where it does little good, 
and actual mechanical loss of batch 
out the vent. 

Foaming is sometimes controlled 
by the periodic manual addition of 
agents like lard oil, fatty alcohols 
and others, always sterilized. This 
operation, however, is time con- 
suming and subject to great varia- 


tion, depending entirely on the 
judgment and alertness of the 
operator. 


Others prefer instead to add the 
anti-foam regularly, regardless of 
need, by some mechanical system. 
This may result in excessive “oil- 
ing” of a batch causing reduced 
productivity and subsequent re- 
covery problems. 

More recently, automatic anti- 
foam systems have become quite 
common, permitting a reduction in 
labor and more uniform foam con- 
trol. 

These arrangements all use some 
type of insulated probe (see Fig. 















7) extending down to an allowable 
foam level in the tank. The other 
terminal of the electrical system is 
in the tank itself, normally ground- 
ed. When foam reaches the probe, 
a relay circuit is energized im- 
mediately or after a short delay to 
minimize false alarms, and anti- 
foam addition begins. 

Addition may be stopped after a 
finite period, after which the con- 
trol circuit is de-energized for a 
while to permit existing foam to 
collapse. Alternatively, it may be 
made to cease when the foam falls 
to the level of a second probe lower 
in the tank. 

Control of pH, although prac- 
ticed regularly in the laboratory, 
has not been successfully applied 
to any degree in production. In 
principle the problem is no differ- 
ent from those easily handled else- 
where in chemical processing. The 
purely mechanical difficulties in 
maintaining electrodes intact 
through batch _ sterilization—in- 
sulation failure in glass electrodes 
and fouling of the reference cell 
with medium due to momentary 
pressure differences—have been the 
stumbling blocks so far. Recent 
reports suggest, however, that these 
are being overcome by modified 
electrode designs. 

Attempts at reactant control 
have been limited to the addition of 
phenylactic acid precursors and 
sugar to penicillin fermentations. 
Actually the word “controlled ad- 
dition” is wrongly used here; 
“regulated” is more correct. These 
additions are not made in response 
to any signal or variable in the 
batch, but rather on a prearranged 
schedule according to the average 
rate of consumption observed at 
various times in a large number of 
test batches. 


Air Sterilization 


If contamination is to be pre- 
vented, the large amounts of air 
required for aeration must be pre- 
viously sterilized. Various methods 
have been proposed but only one is 
widely used. Air is cleaned in in- 
itial dust filters, compressed and 
filtered through beds of fibrous 
substances like glasswool and cot- 
ton, or particles like activated car- 
bon (Fig. 9). 

Until very recently the design of 
these filters consisted largely of ex- 
trapolation from existing units 
whose performance had been found 
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satisfactory. And it is fair to say 
that air filters, despite the immense 
size of some units, were one of the 
weakest links in the contamina- 
tion barrier surrounding fermen- 
tation batches. Previous prediction 
of operating characteristics was 
practically impossible and_ their 
performance, even when grossly 
overdesigned, was erratic and un- 
reliable. 

Recent studies of the action of 
fibrous filters in removing con- 
taminants from air have led to 
more rational design procedures. 
These involve four main elements: 

¢ Such filters can never be abso- 
lute, can never remove all organ- 
isms with certainty. As long as the 
holes, or interstices, between fibers 
(or particles, in the case of carbon) 
are larger than the contaminants, 
there is a chance that some of the 
latter will pass. Hence the design 
must be based on a reasonable prob- 
ability of removing all organisms. 

eThe penetration of such fil- 
ters by contaminants is logarithmic. 
In other words the log of the ratio 
of organisms leaving to those enter- 
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ing is inversely proportional to the 
filter bed thickness. 
¢Proportionality constant in 
this “log-penetration” relation is a 
function of air velocity, among 
other things; so is the pressure- 
drop. Hence, for any particular 
filter requirement, it is possible to 
specify a number of air velocity- 
filter thickness combinations which 
will do the job. The most economi- 
cal of these can then be selected. 

e Filter beds which are poorly 
made up and held in place are more 
frequent causes of unsatisfactory 
operation than inadequacies in bed 
depth. Improved bed materials and 
mechanical design offer the best 
solution to this problem. 

These principles have now been 
successfully applied in a number 
of installations with a great de- 
crease in filter size and a corres- 
ponding improved performance. 

A sample sterilizing filter, based 
on these design points, is shown in 
Fig. 9. Its bed is made up of many 
layers of a glasswool mat in which 
the fibers are fixed by a heat-stable, 
plastic bonding agent. 


A Chemical Process for Chemical Engineers 


Fermentation is a complex—but not unfathomable—chemical 
process. Chemical engineers will profit from more work with it. 


We’ve seen that fermentation is 
a “special” kind of chemical process 
only in that it employs a very com- 
plex and delicate type of biological 
catalyst. In addition, the energy 
relationships involved are unusual 
and reaction mechanisms are often 
quite complex and not well under- 
stood. 

Nevertheless, fermentation proc- 
esses are identical in principle with 
the more familiar chemical proc- 
esses and the basic approaches to 
design and operation developed 
elsewhere in chemical technology 
are just as applicable here. 

It follows that the che’, cal engi- 
neer’s function in the fermentation 
business is the same as in other 
branches of the chemical process 
industries. In the production end, 
his role has always been reasonably 
clear. In development work this is 
unfortunately not the case. 

There the chemical engineer’s re- 
lation to the research microbiolo- 
gist and biochemist should be the 





samie as with chemists in plastics, 
petroleum and other areas of chem- 
ical technology. These people pro- 
vide the elements of the process: 
reactants, catalysts, products and 
essential data on conditions. Given 
these tools, the development engi- 
neer is primarily responsible for 
designing the process, and the 
equipment with which to carry it 
out—in close cooperation with the 
biochemist and microbiologist, of 
course. 

Equipment aspects of this work 
have been fairly well handled; some 
of the more “mechanical” achieve- 
ments have been summarized in the 
previous discussion. Process de- 
sign is another matter, one which 
badly needs application of tech- 
niques found useful elsewhere, par- 
ticularly in elementary reaction 
kinetics. 

Important problems and achieve- 
ments in both these areas will be 
discussed in the following section 
off the report. 
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Fermentation Technology: Design Objectives 


Fermentation’s big weakness—and chemical engineering’s big 
job—is process design. It hasn’t changed much in 50 years. 


Aside from the purely mechani- 
cal factors in fermenter design, like 
valves and fittings, the main ap- 
plication of chemical engineering 
techniques has been in the critical 
matter of aeration and agitation. 
The results have been quite bene- 
ficial except that they have tended 
to hide the other important con- 
tributions which chemical engineer- 
ing can make to fermentation, par- 
ticularly in matters of process 
design. 

The design of fermentation proc- 
esses, despite some significant im- 
provements in equipment and 
physical techniques, has advanced 
very little in the last 50 years. If 
one compares published reports on 
the development of early commer- 
cial fermentations with recent ones 
on antibiotics and the like, no sig- 
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nificant change in approach will be 
noted. This is probably the great- 
est factor contributing to the slow 
development of continuous fermen- 
tation methods. 


Aeration-Agitation 


Since most current fermentation 
processes are highly aerobic, the 
provision of an adequate oxygen 
supply is essential. Penicillin fer- 
mentation may, for example, re- 
quire as much as a gram of oxygen 
per liter per hour. This oxygen 
is generally supplied by aeration 
in the presence of mechanical agi- 
tation. 

Yeast propagation, one of the 
oldest commercial fermentation 
processes, also requires vigorous 
aeration so this problem did not 


arise so recently. In fact a great 
deal of technological know-how had 
accumulated by 1945. 

Yeast growth presents a rather 
simple problem, however, in that 
the microorganism is small and 
grows diffusely through the broth 
causing little change in its fluid 
properties. It has been found that 
adequate aeration can be attained 
by simply blowing enough air, 
finely dispersed by some sparging 
device, through the broth. 

In the antibiotic processes a dif- 
ferent behavior is found. Growth 
is extremely heavy, causing the 
medium to become an extremely 
viscous sludge. Under these condi- 
tions aeration alone is not sufficient 
to ensure maximum productivity 
and a substantial amount of me- 
chanical agitation is required. 

This is clearly seen in Fig.10v, 
where the productivity of penicillin 
batches is related to the mechani- 
cal (agitator) power input per unit 
volume and the superficial air veloc- 
ity or aeration rate. 

Investigations of this type 
showed many production ferment- 
ers to be seriously underpowered 
for certain process requirements, 
penicillin being the prime example. 
Early agitated fermenters, con- 
structed under the wartime penicil- 
lin program, were often equipped 
to deliver only 0.2 to 0.3 hp. per 
100 gal. of aerated broth. This is 
quite inadequate (Fig. 10) for 
maximum penicillin production at 
air velocities of 2 ft./min. A 4 ft./ 
min. air rate is more nearly ade- 
quate but still falls short. 

As a result of this work newer 
production fermenters are designed 
to provide 0.8 to 1 hp. per 100 gal. 
At the same time older units in 
most plants have been repowered to 
reach these levels. 


¢ Penicillin Productivity, gm, /(liter)(hr.) 


High cerotion rate (4 ft./min.) 


Low aeration rate 
(2 ft. /min.) 


Fig. 10 


j 1 i s 
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Agitotor Power Input, hp /100 gol. 








April 1956—CuemicaL ENGINEERING 











Some fermentation systems like 
streptomycin biosynthesis appear 
to be much less sensitive to aera- 
tion-agitation effects than is peni- 
cillin production. At present, there 
is no way of predicting these rela- 
tionships in advance, so a study of 
aeration-agitation requirements is 
now considered to be an essential 
part of fermentation process devel- 
opment. 


at 





Yield and Productivity 


In fermentations of the conver- 
sion type (the oxidation-reduction 
systems of Fig. 1 and Table 1) it 
is quite possible to quote yields in 
the conventional manner. They may 
be expressed as “% theoretical,” 
where the stoichiometric amount of 
product equivalent to a unit mass 
of starting carbohydrate is used as 
the standard. Gluconic, citric, and 
itaconic acid, as well as alcoho! and 
other solvent yields, can be re- 
ported this way. 

More commonly, however, con- 
version yields are reported in ratios 
to the amount of carbohydrate util- 
ized. Product formed per weight of 
sugar used is common (citric and 
itaconic acids, etc.) but occasion- 
ally an old industry has its own 
special terminology. An example is 
the “proof gallons per bushel” em- 
ployed in the production of ethanol 
from grains. 

In the case of biosythesis, more 
often than not there is no stoichio- 
metric basis for expressing yields. 
Since we do not know the nature 
and quantities of reactants re- 
quired to form a product like peni- 
cillin, streptomycin, or cobalamin, 
we cannot compute “% yield” or 
conversion. The usual practice in 
these processes is to simply express 
the final concentration or “titre” of 
product in the medium and the time 
required to reach it (see Table 1). 

More recently a more consistent 
and useful value, “productivity,” 
has been introduced to express the 
results of complex biosynthesis and 
other reaction systems on a com- 
mon basis. Productivity is simply 
the average rate of product forma- 
tion over any period of time. In 
a batch fermentation it is the con- 
centration (mass/unit volume) at 
any point divided by the elapsed 
time, as shown in Figure 11. 

Note that the maximum produc- 
tivity, P...:, for a batch process is 
given by the tangent to the product 
concentration curve. This could be 
obtained by finishing the batch at 
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time, t,x. However, stopping the 
fermentation at the point of maxi- 
mum productivity often results in 
poor utilization of raw materials 
and low conversions. Hence it is 
advisable to run the batch longer 
to some time, ftrio.1, Where over-all 
economy is better. 

The instantaneous rate of 
formation or production, R, indi- 
cated by the slopes of the product 
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y Grams /liter 
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formation curves, is a reaction rate 
and varies throughout. The rate 
R,, at time t,, is roughly the maxi- 
mum and occurs considerably be- 
fore maximum productivity is at- 
tained. Although productivity (P) 
and reaction rate (R) at any point 
in the batch cycle are different, they 
are both expressed in units of con- 
centration (mass/volume) per unit 
time. 

































Citric acid 








Citric Acid 
Batch Production 














f Fig. 12 
4 $ 
Z 
1 L I n l i 1 I l l i | L J 
ce) 40 80 120 160 200 240 280 300 
Batch time, hr. 
Reaction Rate 
Gg Groms /(gram organism)(hour) 
F i 
/ \ 
rm ‘ 
PAN 
\ 
\ “Citric acid Citric Acid 





a 


*. 



















Batch Production 












Fig. 13 









“N 
> *s 
nl n | 1 | 4 E rink Pe l 1 ae J 
0 40 80 120 160 200 240 280 300 
Batch time, hr 










In the rare case of a product con- 
centration-time curve which is 
linear and goes through the origin 
(no lag in product formation at the 
start-up), productivity and reaction 
rates are identical. 


Batch Fermentation 


Since batch operation is an un- 
steady state process, concentrations 
of reactants and products are 
changing throughout. In addition a 
further, and very significant, com- 
plication is introduced, as noted 
earlier, by the simultaneous varia- 
tion in amount and activity of the 
organism-catalyst. 

These concentration changes are 
shown in Fig. 12 for conversion of 
sucrose to citric acid. Growth and 
rapid production of tissue proceeds 
quite rapidly after the fermenter 
has been seeded but a substantial 
lag in product accumulation is ob- 
served. Citric acid begins to appear 
in significant amounts only after 
about two days. Sugar utilization 
is, in turn, a function of these other 
two factors. 

Each of these phenomena has a 
fairly distinct meaning in process 
design terms. Growth, for example, 
may be thought of in terms of 
catalyst formation. 

Of course it’s true that the actual 
catalysts are complex enzyme sys- 
tems formed by the cells, not the 
cells themselves. Hence measure- 
ment of the accumulation of cells 
does not mean that these enzymes 
are being formed at a correspond- 
ing rate. Nevertheless, except for 
those few instances where specific 
catalysts are known (gluconiec acid 
for example—-see Fig. 1) we simply 
have no better indication. 

Next, sugar utilization may be 
considered to represent the rate of 
energy input to the system. It also 
may be only a crude approximation 
for many other substances besides 
sugar are being oxidized. Never- 
theless we again lack any better 
method of expression in practice. 

Finally, there is product forma- 
tion, the key to process design. It 
is this that we wish to maximize. 

In batch processes it is often pos- 
sible to recognize two rather dis- 
tinct phases—growth of the organ- 
ism and product formation. These 
phases can be seen very clearly if 
the rates of growth, sugar utiliza- 
tion, and product formation in a 
batch process are brought to some 
common basis. Unit mass of cata- 
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lyst would be the ideal one but, 
since we cannot determine this, we 
must settle for the less specific unit 
mass of organism. 

Patterns for these three essential 
rate processes—growth (catalyst 
formation), sugar oxidation 
(energy input) and_ product 
formation—in citric acid produc- 
tion are also pictured in Fig. 13. On 
this basis the two phases of the 
process are quite evident. 

In citric acid production sugar 
utilization is high in both periods. 
Carbohydrate oxidation first sup- 
plies energy for growth; later it is 
used primarily as a raw material 
for acid production although some 
additional growth takes place. 

It is clear that here, as else- 
where, batch operation cannot pro- 
vide maximum rates, productivity, 
and overall economy at the same 
point. Only by establishing a steady 
state and maximizing product 
formation rates in that steady state 
by the adjustment of process vari- 
ables can these objectives be ap- 
proximated. This is the proper ob- 
jective of continuous fermentation. 


Continuous Fermentation 


The continuous operation of fer- 
mentation processes has long been 
considered the logical goal of tech- 
nical development in this field. The 
fact that the goal has not been at- 
tained to any degree certainly de- 
serves examination. 

For a long time (and still in 
some quarters) the standard com- 
ments on continuous fermentation 
were two: (a) contamination could 
not be avoided for long periods and 
(b) the culture would degenerate 
even if uncontaminated. 

The first of these impediments 
has been largely overcome by the 
various improvements in equip- 
ment design and operating practice 
which were discussed earlier. The 
second objection still needs a great 
deal more study but recently re- 
ported investigations have failed to 
show any degeneration with some 
of the more delicate organisms. 

Actually the real problem delay- 
ing commercial continuous fermen- 
tation is neither of these. Rather 
it is a matter of elementary reac- 
tion kinetics. 

Since the catalyst concentration 
and activity is usually varying at 
rates different from the rates of 
sugar utilization and product for- 
mation, the establishment of a pre- 
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dictable steady state in one vessel 
from batch data is not possible. 
Only by using a two-vessel system 
—one for growth and the other for 
product formation—with a stable 
organism concentration can this 
problem be overcome. 

Single-vessel continuous proc- 
esses have been used for yeast 
growth but this represents a very 
special case. Here the product is 
the organism itself and hence there 
is really only one rate to be con- 
cerned with and only one steady 
state to establish. 

The usual approach in continu- 
ous yeast propagators is to use a 
“batch curve,” like Fig. 11, except 
that yeast itself, is the product. 
In order to establish a steady state 
at any point one simply reads off 
the rate, R, and concentration, X, 
at that point. 

At t, in Figure 11, for example, 
the rate of growth would be RF, and 
the yeast concentration X:. With 
no yeast in the feed medium, which 
is usually the case, the retention 
time, 6, required in the reactor 
(fermenter) is: 

2 = X./R, 
and the required fermenter volume, 
Vz, is given by: 

ix = 62F 
F is the rate of production, in 
volume per unit time, of material 
containing a yeast concentration 
XxX». 
Unfortunately this simple treat- 
ment is limited to those cases where 
growth of an organism—rather 
than production of a specific chemi- 
cal—is the primary objective. A 
great deal more work must be done 
before an adequate approach to con- 
tinuous process design for more 
complex reaction systems is estab- 
lished. 


Fermentation “Scale-Up” 

Reaction rate studies offer the 
main approach to process scale-up 
and, unfortunately, such knowledge 
is woefully lacking for fermentation 
systems. 

In highly aerobic fermentations 
oxygen supply often appears to be 
the most critical process: variable. 
It depends (Fig. 10) on both aera- 
tion and agitation. Several systems 
for measuring this parameter have 
been proposed. 

Other important factors have 
been generally overlooked. Perhaps 
the most critical of these is medium 
sterilization. 
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Corrosion Testing at High Temperatures 


Here are the problems involved in selection 


of materials for use at high temperatures, testing methods, and— 


what’s most important—the application of test results. 


N. D. GREENE, JR., Corrosion Research Laboratory, Ohio State University 


Corrosion by liquids at elevated 
temperatures and pressures is ex- 
tremely important in this “heat 
and squeeze” era of chemical en- 
gineering technology. Elevated 
temperature corrosion, or corrosion 
occurring at temperatures above the 
boiling point of the liquid medium, 
has become an increasingly im- 
portant factor in modern chemical 
processes. In fact, the feasibilty 
of many processes is dependent 
only on the successful application 
of metals and alloys in equipment 
construction. 

In view of these facts, it is 
surprising that so little informa- 
tion has been published on the 
subject of corrosion testing at 
elevated temperatures. Although 
corrosion testing at boiling tem- 
peratures and below is common- 
place in many plants, testing under 
conditions of extreme heat and 
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tively engaged in corrosion investi- 
gations at Ohio State, where he is 
working for his Ph.D. degree in metal- 
lurgical engineering and where he 
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Studies in Nitric Acid at Elevated 
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directly on the subject of this article. 
He holds a B.S.Ch.E. degree from the 
University of Rochester. His wife is 
also a graduate student in metallur- 
gical engineering at Ohio State. 
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pressure introduces special 
siderations. 

Since there is no simple, stand- 
ardized procedure to evaluate ma- 
terials for corrosive service at 
elevated temperatures, we will start 
off by examining the basic problems 
involved in high temperature tests. 
With these in mind we will then 
take a look at some of the testing 
techniques used. Finally, we will 
see how test results can be applied 


con- 


Four Problems Are Basic 


Here are the problems peculiar 
to elevated temperature corrosion 
testing. Methods of eliminating 
these problems depend on the 
particular specifications imposed 
on the test. 

Container—The test container is 
a minor problem in ordinary cor- 
rosion testing. A beaker or flask 
is usually sufficient. However, when 
we operate above the normal boil- 
ing point of the corrosive liquid, 
the container must meet several 
severe requirements. 

First, it must be very resistant 
to many corrosive media. We might 
want to investigate anything from 
crude oil to fuming nitric acid. 
This versatility can be possible 
only if the container is chemically 
inert. ; 

Attack of the containing vessel 
introduces contaminants into the 
corrosive solution. This contamina- 
tion by corrosion products can in- 
troduce serious errors, either by 
inhibiting or accelerating the 
corrosion of the specimen. For 
example, the presence of only 
0.04% cupric ion in 85% phosphoric 
acid at 270F. reduces the attack 
on cast 18-8 stainless steel from 
10,000 to 10 mils per year, a factor 
of one thousand. 

The container must also with- 
stand the high pressure developed 
during testing. This pressure is 


to plant corrosion problems. This 
sequence should provide a firm 
basis for a corrosion evaluation 
program. 

We will not discuss specimen 
preparation, corrosion rate calcu- 
lations, or other general testing 
techniques since they are ade- 
quately described elsewhere." * An 
excellent review of the basic tech- 
niques of corrosion testing appears 
in a series of articles by Fontana.* 


due to the vapor pressure of the 
corrosive and the gaseous corrosion 
products resulting from the attack 
on the specimen. Pressure due to 
gaseous corrosion products should 
not be overlooked in designing the 
container. 

It is best to work up to tempera- 
ture when evaluating a material 
in a new corrosive. That is, a few 
tests should be made at tempera- 
tures below the desired one. From 
these tests, it can be determined 
if the pressure due to gaseous cor- 
rosion products will be excessive 
at the desired temperature. Such 
precautions will avoid the possi- 
bility of dangerous’ container 
failures. 

A maximum working pressure of 
1,000 psi. should be sufficient for 
most tests. This pressure corre- 
sponds to a temperature of 540F. 
for water. 

The necessary chemical inertness 
and strength of the container can 
be achieved by several methods. 
Most obvious choice is an autoclave. 
An autoclave should permit easy 
introduction and removal of the 
specimen and solution. Closely 
fitting parts should be avoided to 
prevent fouling and seizure be- 
cause of corrosion. 

Cost of the autoclaves can be 
reduced by the use of corrosion- 
resistant lining material. The body 
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Time 


Saw-Tooth Cycle 








Time 
100 


All data: 18-8 stainless steel in 20% nitric acid. 


can be fabricated of mild steel or 
stainless steel and a lining of 
platinum, tantalum, gold or other 
inert metal used. Teflon liners and 
glassed steel have also been used 
successfully at temperatures up to 
400F. These two materials are 
probably the least expensive lining 
materials, 

Thick-walled glass tubes have 
also been used as containers for 
elevated temperature tests. These 
will be discussed later. 

Temperature—Measurement and 
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control of temperature are the 
most important factors in elevated- 
temperature corrosion testing. 

Let us examine the effect of 
temperature on corrosion rate. The 
rate of corrosion reactions, like 
other chemical reactions, is ap- 
proximately doubled for every 20F. 
increase in temperature. Although 
there are exceptions to this rule of 
thumb, it applies to many corrod- 
ing systems. 

What, then, does this mean in 
terms of experimental accuracy? 


The table shows the errors intro- 
duced into observed corrosion 
rates caused by inaccuracies in 
temperature measurement. An 
error of only five degrees results 
in a 20% error in the corrosion 
rate. 

This temperature dependence of 
corrosion reactions can also in- 
troduce error if thermal cycling 
is present. This error arises if the 
mean temperature is assumed to 
be the average of the maximum 
and the minimum’ temperature 
of the cycle. Corrosion rate is a 
logarithmic function of tempera- 
ture. Hence a simple average does 
not give the correct answer. 

The table illustrates the magni- 
tude of the error due to thermal 
cycling. Saw-tooth curves are a 
familiar phenomenon occurring in 
poorly-insulated thermal systems 
operating near maximum tempera- 
ture. The corrosion rates were 
determined by graphical integra- 
tion. 

How can these inaccuracies be 
avoided? The first step is to use 
accurate temperature measuring 
devices. Calibrated thermometers 
or thermocouples should always be 
used. Standard grade laboratory 
thermometers are quite often 
erroneous over a wide region of 
their scales. 

Accurate temperature measure- 
ment is difficult because the 
temperature to be measured is 
relatively inaccessible. Because of 
pressure considerations, the walls 
of the container will necessarily 
be quite thick. Temperature dif- 
ferences between inside and out- 
side can be significant, even when 
using a thermometer well. A liner 
with low thermal conductivity, 
such as plastic or glass, will in- 
crease this difference. Direct 
measurement of internal tempera- 
ture is almost impossible because 
of pressure-sealing problems, and 
because in many cases the corro- 
sive will rapidly destroy thermo- 
couple junctions. 

An indirect method of measur- 
ing temperature can be employed. 
Calibration curves of internal 
versus external temperature can 
be made by using oil or Dowtherm 
instead of a corrosive fluid. The 
low vapor pressure of these sub- 
stances eliminates the need of pres- 
sure sealing during calibration 
tests up to approximately 400F. 

If the test containers are small, 
say 250 to 500 cc., temperatures 
within them will be practically 


April 1956—CuemicaL ENGINEERING 





uniform. Large containers intro- 
duce the possibility of large 
thermal gradients. 

Temperature control must also 
be very precise to insure accurate 
results. Thermal cycling should be 
eliminated or minimized. This can 

_be done by proper design of the 
temperature control system. The 
thermostatic control element should 
be close to the heat source. 

For example, suppose we wish 
to maintain constant temperature 
within an autoclave that is heated 
by an oil bath, which in turn is 
heated by an electric resistance 
heater. Best spot for the thermostat 
is in the oil bath. If it is placed 
in or on the autoclave, it won’t be 
very sensitive to temperature 
changes of the oil bath. In this case 
the thermostat is far from the 
heat source, and the thermal lag of 
the system will inevitably cause 
cycling. 

On the other hand, placing the 
thermostat in the oil bath will re- 
sult in much less cycling because 
it will sense temperature variations 
more rapidly. 

This problem of cycling can be 
eliminated by discarding thermo- 
static controls entirely. This can 
be accomplished by using a variable 
power input to the apparatus. An 
autotransformer coupled to a con- 
stant voltage supply source will do 
the job. Using this method, good 
insulation of the apparatus is es- 
sential. 

A continuous temperature re- 
corder should be used to insure 
that constant temperature is main- 
tained during the testing period. 
Arcing electrical contacts and night 
time power shut-offs will go un- 
detected unless a _ continuous 
temperature record is made. 

Time—ldeally, any corrosion test 
should have a duration equal to 
the desired life of the equipment. 
Corrosion rates are not always 
constant, as they may increase or 
decrease depending on the metal 
and the corrosive environment, In 
considering plant corrosion prob- 
lems, it is impractical to wait this 
long for an answer. 

So the short-time corrosion test 
is used. This type of test may last 
anywhere from five to several 
thousand hours. The information 
from these short-time tests is ex- 
trapolated to longer periods by as- 
suming a constant corrosion rate. 
This is a somewhat crude but very 
necessary assumption. 


CuemicaL Encrneertnc—April 1956 


Duration of a short-time test 
depends largely on the corrosive 
resistance of the material under 
study. The test should be long 
enough so that an appreciable 
weight loss is observed. On the 
other hand, length of the test 
should not be so long that the 
specimen dissolves completely or 
becomes perforated. Low weight 
losses or complete solution of the 
specimen are sources of error in 
corrosion rate calculations. 

An additional problem is intro- 
duced in elevated temperature tests. 
This is the measurement of test 
duration. Since the test is con- 
ducted at pressures above atmos- 
pheric, the unit has to be sealed 
and then heated to the desired 
temperature. At the conclusion of 
the test the unit must be cooled 
before it can be opened. During 
the heating and cooling periods 
corrosion of the specimen occurs. 

What then is the actual dura- 
tion of such a test? If we take the 
total time at the desired tempera- 
ture as the duration, the calculated 
corrosion rate will be greater than 
the actual rate, because of the at- 
tack during the heating and cool- 
ing periods. If we base the dura- 
tion on the entire testing period, 
the corrosion rate will be lower 
than the actual rate because of the 
lower temperatures during the 
heating and cooling periods. 

How can this problem be elimi- 
nated? If the time at the desired 
temperature is long compared with 
the heating and cooling periods, 
the error will be reduced. The 
heating and cooling periods can be 
measured by dummy runs, and the 
actual tests planned accordingly. 
Here again, we see another ad- 
vantage of a small container. The 
smaller the container, the more 
rapidly it can be heated and cooled. 

When the heating and cooling 
periods are short compared with 
the total test duration, the slight 
error that is present can be further 
reduced by a simple procedure. 
The test duration is assumed to be 
the period between the instant heat 
is first applied and the moment the 
cooling period begins. The corro- 
sion occurring during the cooling 
period is thus added to the corro- 
sion during heating, and a more 
accurate over-all rate is obtained. 

Safety—Any type of corrosion 
testing is a potentially hazardous 
operation. Many of the corrosives 
used are highly injurious’ to 
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TEST METHOD 1 
How to compound errors 


Thermostatic control. _ 


Autoclave body —_ _ : : 
(%-in. steel) 


Thermometer well — a 


Ceramic lining ——— 


1,000-Watt heater- 


Outstanding disadvantages: 
Poor temperature measurement 
Poor temperature control 
Thermal cycles up to 100°F. 
Liquid gradients up to 50°F. 
Weight: 75 Ib. 
Gasket leakage 
No safety measures 


humans. Toxic vapors and acid spat- 
tering are a few of the potential 
hazards. 

Testing at elevated temperatures 
and pressures increases the risk of 
the operation. Possible burns and 
injuries resulting from container 
or gasket failures are the most 
important points to consider. 

Dangers of high-temperature 
corrosion testing can be reduced 
by isolating the testing area. A 
special room, barricades, or other 
devices are often used. Remote 
controls for temperature and power 
can also be used. 

By completely isolating the test- 
ing area, the operator is only 
present before and after the test. 
Danger of burns and equipment 
failure is practically eliminated. 

Small test containers, besides 
aiding temperature control and 
test duration measurements, will 
increase the safety of the test. It 
is obvious that failure of a small 
container is less dangerous than 
the failure of a large one. 

In planning safety measures, it 
is best to let your imagination run 
wild. By imagining the most ca- 
tastrophic accident possible and 
designing on this basis, the testing 
operations should be no more 
dangerous than other routine 
laboratory work. 
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ata 
METHOD 2—Test autoclave with replaceable glass liner goes into oil bath, is connected to controls and barricaded. 


aiid 3 


Three Ways to Test Corrosion Resistance 


We have now examined the 
problems of corrosion testing at 
elevated temperatures. Let’s take 
a look at the various methods used 
to evaluate materials under these 
severe conditions. 

Method 1—This method of evalu- 
ating corrosion resistance at ele- 
vated temperatures was unsuccess- 
fully used by several investigators. 
It is included because it illustrates 
the necessity of proper design. 

The apparatus is shown on p. 177. 
A steel autoclave with a corrosion- 
resistant liner and a capacity of 
about 1 liter was used. Heating 
was done by resting the autoclave 
on an electric resistance heater. 
Temperature was measured by 
averaging the readings of a dial 
thermometer with an accuracy of 
+5F, 

It is obvious that this design is 
very poor from the standpoint of 
temperature measurement and con- 
trol. When the heater is turned on, 
heat must pass through the ? in. of 
lined steel, through the liquid 
media, through the vapor phase, 
and then through another } in. 
of lined steel before the thermo- 
static switch will sense it. This 
thermal lag produced tremendous 
thermal cycles within the unit. 
Cycles as high as 100F. were 
detected. Temperature gradients 
of 50F. between the top and bottom 
of the liquid phase were also ob- 
served. The temperature measure- 
ment was also in error because of 
the crude measuring method and 
the internal thermal fluctuations. 
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No safety measures, such as 
barricades or remote control, were 
used even though a_ half-dozen 
autoclaves were operating simul- 
taneously. Fortunately, no serious 
accidents occurred during the use 
of this apparatus. 

There are numerous other dis- 
advantages such as the fact that 
the units weighed about 75 lb. each. 
Manipulation was anything but 
easy. Gasket leakage often corroded 
the thermostatic switches during 
test runs and the temperature ran 
wild. 

Needless to say, this method of 
testing became obsolete rather 
rapidly. The effort and money spent 
in its construction and operation 
were completely wasted. This ex- 
ample should serve as a reminder 
to those planning elevated tempera- 
ture corrosion studies. 

Corrosion testing, especially 
high-temperature tests, requires 
careful planning. Type of speci- 
mens to be used, accuracy desired 
and a hundred other details must 
be considered before the testing 
apparatus and procedure are 
chosen. Even then, numerous 
changes will be necessary to iron 
out bugs that will inevitably be 
present. 

Method 2 — Practically all of 
the elevated-temperature corrosion 
studies at The Ohio State Univer- 
sity sponsored by the Alloy Casting 
Institute have been conducted in 
autoclaves heated by liquid baths.‘ 
Although many types and sizes 
of autoclaves were used in these 



















studies, the basic idea remains the 
same. 

An exploded view of an auto- 
clave utilizing a replaceable glass 
liner is shown above. Also illus- 
trated is the assembled apparatus 
with oil bath, temperature controls, 
fume hood and safety barricades. 

Recent modifications in the ap- 
paratus such as Teflon autoclave 
liners and the use of small auto- 
claves give this method of testing 
several advantages. First, the 
method permits a fairly high ratio 
of corrosive volume to specimen 
area with standard sized specimens. 
Unless a ratio of about 250 cc. of 
corrosive per square inch of speci- 
men area is maintained, errors due 
to corrosive depletion or corrosion 
product contamination may become 
significant. 

Another advantage is that the 
pressure above the solution under 
test can be measured and varied. 
Also, the composition of the atmos- 
phere above the solution can be 


varied, eg. by using nitrogen, 
oxygen, or air. 
The method also has the ad- 


vantage of being safe. The heavy- 
walled, corrosion-resistant auto- 
claves and proper barricading have 
given six years of continuous test- 
ing without injury to personnel. 
However, the method has disad- 
vantages. The specially-designed 
units cost money to construct, 
operate and maintain. The data 
is expensive. On the other hand, 
corrosion failures of chemical 


equipment represent an even cost- 

lier method of obtaining data. 
Temperature measurement and 

is another 


control of the units 
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METHOD 3—Sample and corrosive in glass are placed in protective sleeve, capped and put into oven for tests. 


haunting problem. The heavy- 
walled containers that permit safe 
operation make temperature meas- 
urement and control very difficult. 
Dummy runs and calibration curves 
relieve but do not completely 
eliminate the problem. Even with 
these disadvantages, this testing 
method has proved very satisfactory 
in evaluating materials for corro- 
sive service at high temperatures. 

Method 3—Miller, Treseder, and 
Wachter describe another method 
of corrosion testing at high tem- 
peratures.” The apparatus is very 
simple and easy to construct. (See 
cut of a similar apparatus used at 
Ohio State.) 

The test container used consists 
of a heavy-walled glass combustion 
tube in which a small metal speci- 
men and the corrosive medium are 
sealed. The sealed tube is then in- 


serted in the steel protection sleeve 
shown in the background. These 
units are then placed in a constant 
temperature oven as shown, After 
the test is completed, the combus- 
tion tubes are carefully broken 
open and the specimen is removed. 

This method offers many ad- 
vantages. The apparatus can be 
easily and cheaply constructed. One 
technician can handle twenty tests 
per day. Thus, the cost of evalua- 
tion data will be low. 

The Pyrex brand glass combus- 
tion tube is highly resistant to most 
corrosives. Exceptions are those 
containing hydroxyl or fluoride 
ions. Since the test units are com- 
pletely immersed in the heating 
oven, the temperature of the tube 
interior and oven are identical at 
equilibrium—making temperature 
measurement easy. 


This method also has several dis- 
advantages. For one thing, the low 
volume—area_ ratio introduces 
problems of corrosive depletion and 
ion contamination. Pressures can- 
not be measured in the apparatus. 
Also, the glass tubes present a 
safety problem. They must be 
handled with extreme caution dur- 
ing and after the test run. There 
are never any slow leaks with the 
tubes. Failure is always quick and 
violent. 

By eliminating the protection 
sleeves this method can be im- 
proved. A typical apparatus with 
this modification constructed at 
Ohio State is shown below. The 
ovens are ordinary laboratory ovens 
equipped with circulatory fans. 

Removal of the protection sleeve 
increases the rate of heat transfer 
from the bath to the tube interior. 


MODIFICATIONS include 250-cc. Teflon liner for Method 2; a laboratory oven and unprotected tubes for Method 3. 
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This reduces the heating and cool- 
ing periods and permits a more 
accurate determination of the time 
at temperature. As a result, shorter 
test runs are possible. 

Removal of the protection sleeves 
also simplifies the construction of 
the apparatus. Complex oven de- 


signs are not necessary, and almost 
any small laboratory oven will suf- 
fice. Of course, safety precautions 
must be increased when the protec- 
tion sleeves are removed. Complete 
isolation of the testing area and 
remote controls are a necessary 
procedure. 


Most Important: Evaluating Test Results 


Now that we have discussed the 
problems and methods of corrosion 
testing at elevated temperatures, 
we come to the most important 
aspect—application of the test 
results. Oddly enough, this is the 
most difficult problem. 

Strictly speaking, a corrosion 
test only evaluates the resistance 
of a material under the specific 
conditions of the test. Naturally, 
we always attempt to reproduce 
the plant conditions within labora- 
tory test systems. Perfect duplica- 
tion is practically impossible be- 
cause of the myriad of unknown 
and unmeasurable variables within 
a chemical process. Varying fluid 
flow, trace impurities, and the 
human element may have a tremen- 
dous effect on the performance of 
ecuipment. 

This inability to exactly repro- 
duce process conditions causes dif- 
ferences between the corrosion 
rates determined in the lab and 
corrosion rates observed in the 
process equipment. In fact, it is 
extremely rare for test results to 
completely correlate with plant 
corrosion rates. 

All right, why bother with 
laboratory tests if they don’t agree 
with plant data? Why worry about 
the accuracy of the measurements 
made during tests if exact correla- 
tion with actual performance 
rarely occurs? 

The best answer to these ques- 
tions is that laboratory corrosion 
data is analogous to a racing 
form. It, like the past performances 
of horses, increases our chance of 
picking a winner. It is a guide to 
the correct answer—not an answer 
in itself. Although this is the age 
of exact science, there is still a 
considerable amount of “guestima- 
tion” in applying corrosion data to 
practical ends. 

There are several ways of making 
corrosion tests more reliable. For 
elevated temperature and pressure 
tests, a survey of the corrosion 
rates observed at atmospheric pres- 
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sure will serve as a guide to a 
likely material. Sometimes, how- 
ever, the relative resistance of two 
materials changes at higher 
temperatures. In any case, the 
resistance of most materials de- 
creases as temperature increases. 
Any metal or alloy showing even 
the slightest tendency towards 
localized corrosion should be re- 
jected. Pitting, intergranular at- 
tack and other types of localized 
attack are extremely unpredictable 
and show very rapid penetration. 
Attempts to measure the depth 
of the localized attack are useless. 
Let’s follow a typical material 
evaluation procedure. First, the 
corrosive conditions to which the 
material will be exposed must be 
determined. The composition and 
temperature of the medium and the 
possible fiuctuations in these 
variables must be known. Next, a 
literature survey should be made 
to find metals or alloys with the 
necessary resistance to the specified 
conditions. In many instances, 
especially at elevated temperatures, 
no corrosion data can be found for 
the specific corrosive conditions. 
Extrapolation of corrosion data at 
lower temperatures, or the corro- 
sion rates in other corrosives of a 
similar nature, can be used to pick 
a group of promising materials for 
laboratory testing. This type of 
extrapolation should only be used 
for purposes of screening. It should 
never be used for final selection. 
The next step is a laboratory 
corrosion test. From this, a tenta- 
tive choice of material can be made. 
The best material for the particular 
application depends not only on its 
resistance but on a number of other 
factors. Cost, availability and ease 
of fabrication are just a few of the 
factors that must be considered. 
Now we have a material that 
looks feasible. The next step is a 
trial in a pilot plant or in the plant 
itself. If the proper considerations 
have been made, the material will 
probably do the job. However, the 


material may corrode rapidly even 
though we have carefully evaluated 
its resistance. This happens even 
in the best evaluation programs. 
By accurate laboratory testing pro- 
cedures the number and the cost 
of trials can be reduced but not 
completely eliminated. 

One of the most important test- 
ing considerations is often for- 
gotten. That is, the avoidance of 
over-protection. In dealing with 
corrosion problems the emphasis is 
always on the prevention of fail- 
ures. But what about the equip- 
ment that is satisfactorily resist- 
ing attack? Is it doing its job too 
well? One has only to look closely 
at a modern chemical plant for the 
answer to these questions. We find 
stainless steel, Monel -and other 
highly corrosion-resistant materials 
being used where a material with 
less resistance would be sufficient. 

Highly-resistant materials give 
excellent service and are often 
economically practical. But we 
must look further than the dollar 
sign that is so important in en- 
gineering decisions. We must con- 
sider the depletion of mineral re- 
sources of our country and of the 
world. We can afford over-protec- 
tion today, but what about the 
future? Already, the supply of. 
many elements used in corrosion- 
resistant materials is rapidly 
diminishing. 

The misuse of resistant alloys is 
due to insufficient information 
about the corrosion resistance of 
alternative materials. Careful evalu- 
ation of information from corro- 
sion tests can provide both eco- 
nomic saving and conservation of 
essential metals. 
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Leakage stream 
between baffle 
and shell 

is greatest 

at closed end 
of baffle 


—-——-—Boffle 


— ——-Clearance 
(exaggerated) 


Shell-side leakage past the baffles 

can greatly affect your heat exchanger 
calculations. Here are time-saving charts 
which will give you correction factors 
for leakage and help you... 


Design Heat Exchangers More Exactly 


JOSEPH FABREGAS, Alco Products, Ine., Dunkirk, N. Y. 


In commercially built heat ex- 
changers, the over-all heat transfer 
rate is a combined effect of the in- 
dividual transfer rates: shell fluid, 
shell fouling, metal tube wall, tube 
fouling and tube fluid. 

Of these individual rates shell 
fluid is generally controlling and 
it’s the most difficult to accurately 
calculate. Clearances, necessary to 
the manufacture and assembly of 
exchangers, allow fluid to leak past 
the baffles, affecting the flow of 
fluid across the heat transfer sur- 
face. This leakage can become 
quite large, depending on the indi- 
vidual manufacturers’ tolerances 
and required clearances, as well as 
on the final pressure drop. 

The “actual” shell fluid pressure 
drop is very important to the ulti- 
mate user. It commonly limits the 
available heat transfer rate. And 
since the heat transfer rate and 
pressure drop are both affected by 
the leakage effects, in many cases 
it’s important that this effect be 
approximated as closely as possible 
for the design condition of the heat 
exchanger. 


Time Saving Procedure 


These leakage effects can be cal- 
culated but to date no simple 
method has been presented to do 
this. In view of this, most heat ex- 
changer manufacturers employ a 
set of arbitrary multiplying factors 
which they use for their specific 
types of construction and which do 
give reasonable, although at times 
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extremely safe, values for pressure 
drop. 

We’ve developed a possible pro- 
cedure, which partially overcomes 
the difficulty of time consuming cal- 
culation and yet gives a more real- 
istic idea of the true magnitude of 
the values for actual heat transfer 
rate and pressure drop in any nor- 
mal shell and tube, segmentally- 
baffled heat exchanger. Actually, 
we’ve determined correction factors 
you can apply to the “apparent” or 
nonleaking calculations. These fac- 
tors are presented on nomograph 
charts. 


Design Variables 


Variables making up the heat 
transfer and pressure drop calcu- 
lations can be classified into definite 
groups including: the type of fluid 
flow, configuration of the heat 
transfer surfaces, the characteris- 
tics of the fluid and the effect due 
to leakage. 

The type of fluid flow is usually 
considered as forced convection flow 
and is divided into two regions. 
These regions are set so C,DG,/Z 
is equal to or less than two and 
where it is larger than two. Here 
C, is a constant for any given tube 
diameter, pitch and configuration, 
D is tube diameter, G, is mass ve- 
locity of cross-flow stream and Z 
is viscosity of the bulk shell liquid. 

Common configurations of heat 
transfer tubes are shown in Ta- 
ble II. 

The charts here are based on 


normal hydrocarbon oils. But this 
is not limiting. Actually, the fac- 
tors from the nomographs are ap- 
plicable to any fluid, even if the 
apparent heat transfer rates and 
pressure drops are calculated by 
other means than shown here, as 
long as no inherent leakage factor 
is involved. 

Leakage is directly dependent on 
the pressure drops causing leakage 
throughout the heat exchanger sys- 
tem. Usually leakage is obtained by 
calculating the distribution of fluid 
flow (leakage, cross-flow, etc.) by 
trial-and-error—balancing pressure 
drops over the various flow areas. 
Eventually, you come up with the 
leakage flow, but this is a long, 
tedious calculation. 

Here, we’ve written the simul- 
taneous pressure drop. calculations 
in terms of fractions of total flow 
and then reduced these to equations 
approximating quadratic form. 
Nomograph solution of the equa- 
tions were graphically adjusted to 
compensate for the deviation from 
true quadratic form. The leakage 
factors, taken from the graph cor- 
rect the “apparent” calculated val- 
ues to the actual values. 


How to Use Charts 


A detailed procedure for the re- 
quired calculations, using the chart, 
follows and this will be supple- 
mented with an actual problem: 

First determine the following ap- 
parent flow areas and mass veloci- 
ties, 
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Ge = (0.04 Wr) /Aw~= Mass velocity through = pressure drop through ; ‘ ’. DG, 
baffle opening. opening. Zz 
Gz = (0.04 Wr) / A, = Mass velocity through : ¥ 
cross flow. AP« = 0.00000346 g7 
Ga = (0.04 W r) /A A= Mass velocity through = pressure drop through leakage 
leak area. mr 
Determine AP,, and AP4 Determine type of flow region from: = '0.0000182 COL 
~ CDG. <2 < dG. = pressure drop through cross-flow 
a 


AP. = 0.00000346 —S— 
‘ 4 area. 


< 2 (viscous) 


G, 
a 


3 Zo-75 Z,,0-25 
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HEAT EXCHANGERS 


NOMENCLATURE 


Correlating Constants 


C, Diameter and pitch constant 
(general) 

C: Pitch and diameter constants 
for heat transfer (viscous) 

C, Pitch and diameter constants 
for heat transfer (turbulent) 

C. Pitch and diameter constants 
for pressure drop (viscous) 

C; Pitch and diameter constants 
for pressure drop (turbulent) 

C; Flow, property variable for 
heat transfer (viscous) 

C; Flow, property variable for 
heat transfer (turbulent) 

C; Flow, property variable for 
pressure drop (viscous) 

C, Flow, property variable for 
pressure drop (turbulent) 


Bundle Penetration and Leakage 
Area Factor 


: F Leakage factor 
F, Leakage effect on AP, 
G G: » BBS coven A » 
3 akage effect on AP, 
0.8641 0.930 ik (general) 2 
2 Leakage effect on AP, 
0.8641 1.156 : E 3 (turbulent) 
1.1531 1.145 ‘ ; ‘ F, Leakage effect on Afgnei: 
(viscous) 
1.1531 0.998 . ‘ : F; Leakage effect on Asnei: 
(turbulent) 
Aa — yer sees ‘OD. 
shell I.D. and baffle O.D., = 
1.1619 0.878 i : ; V, @ (Ds? — Ds?) Ky, in? 
1.1619 1.095 A : . Actual net free area through 
baffle opening, in.’ 
1.4970 1.085 ‘ : : —— minimum fons oe 
ow area across bundle be- 
1.4970 0.948 tween baffles, in.’ 
Tube diameter, outside, in. 
Shell diameter, inside, i in. 
0.7234 0.850 F 2 . Baffle diameter, outside, in. 
Mass velocity through Az, Ib. 
0.7234 1.058 : : . /ft.?/sec. 
0.9906 1.048 : aro jae through Ax, Ib. 
0.9906 0.915 : i Mass velocity through A., Ib. 
: P : /ft.’/sec. 
Heat transfer coefficient of 
shell side fluid corrected for 
0.9609 0.812 ; . . BE com a en handy pee 
ective fraction of baffle to 
0.9609 1.010 : : 4 kal ‘aaemntes 
1.2649 1.000 i ; 4 Effective fraction of bundle 
; width for pressure drop, 
1.2649 0.874 


%-in. O.D. 
13/16-in, Pitch 


%-in. O.D. 
%-in. Pitch 


%-in. O.D. 
15/16-in. Pitch 


%-in. O.D. 
1-in. Pitch 


AP, 
Average length of travel of 
fluid in a veut of bun- 
dle, equals 2 in. 
sed 0.709 : . : Number baffles in anGeaey 
.1234 0.882 ' : ; Apparent pressure drop 
aes . ag A, based on total 
0.9906 0.874 4 R ; W7, |b./in2 F 
Apparent pressure drop 
0.9906 0.761 ’ ; ‘ through A-« based on total 
W>, lb./in 
: Aonuaent: "pressure drop 
Flow is normal to configurations shown. through A: based on total 
rite ve Be drop, Ib 
oe 1 e drop, lb. 
Calculate henett = 13.2 C.CoF, AP ine Snes pocasee P. 


' S Specify gravity shell fluid at 
[ ike | For LG: > 2 (turbulent) 


1-in. O.D. 
1Y%-in. Pitch 


“OPV ORV OOPV ONrV <aPYV 





mean temp. (water = 1.0) 
APs — G0 ar, W, Total quantity shell fluid 
Read a flowing, Ib./hr. 3 
Reed Feand Pek rom Table I C= 0 aes (Ze?) Z Viscosity of shell fluid at 
4 Pee = = APF; (N + 1) + APuF2(N) x 8 - mean temperature, cp. 
actual shell pressure drop. Z. Viscosity of shell fluid at 
at from Fig. 3 AP, = 0.00000115 (C:C.L) wall temperature, cp. 
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JOSEPH FABREGAS joined Alco in 
1941, after graduation from Wagner 
Memorial Lutheran, Staten Island, 
N. Y. (B.S.). He has specialized on 
heat exchanger design, and is now 
chief senior development engineer. 


Calculate 


ZAP, +APo 
APs — AP, — 0.25 APy 


AP,+APo 
APa — AP, — 0.25 AP, 


Read I’ from Fig. 2 


and 


Read I’; and /’; from Table I 
AP act. = APF; (N + 1) + APoF: N 
Cs from lig. 4 
Revert = 11.3 CCF s 


If you find, after assuming C,DG,/Z is 
greater than two, that 7,:C;:DG./Z is now 
equal to or less than two, repeat the cal- 
culation. Now assume C:DG./Z less than 
two. ‘This is necessary to avoid possible 
error due to the transition range between 
regions. 


Example: Fuel oil heater 


Wr = 400,000 lb./hr. of 18° API fuel oil 

Average temp. = 150 F. 

Z is 125 ep. and S is 0.91. 
ture is 300 F. 

Z» = 50 cp., D, is 29 in. 

There are 20 baffies—1/4-in. thick by 
28 3/4-in. O.D. (Dg) on 8 1/2-in. 
centers. 

Horizontal cutoff at 20% of free area. 

There are 716 tubes—3/4 in. O.D. (D) on 
15/16 in. triangle pitch with side seal 
strips. 

Cross sectional area of shell calculates to 
660.5 sq. in. 

Cross sectional area of tubes calculates 
(716 X 0.4418) to 316.3 

Shell net free area is 344.2 sq. in. Thus 
Ay is 20% of 344.2 or 68.84 sq. in. 

Free “este between shell sides is 5.625 in. 

Length between baffles = 8.25 in. 

A, = 5.625 X 8.25 = 46.41. 

K;, from Fig. 1 = 0.665 

Aa = (x/4) (29% — 28.75) 0.665 = 7.51 


sq. in. 

Ge —— X 400,000/68.84 = 232.4 lb./ 
sq 

G, <i X 400,000/46.41 = 344.8 lb./ 
sq. 

Ga = 0.04 X 400,000/7.51 = 2130.8 lb./ 
sq. ft./sec. 


Wall tempera- 
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se index tt Heat Transfer Leakage 
80 a Correction Factor 
60 4 C3. CG, (C3), Viscous Flow 
ak 0.2 4 000 
30 \ -03 oo Fig. 3 
-0.4 600 ex 
20 \ Los 2 
== 20 Fs 
© \ -O8 4 400 
| ge | 
8 \ E a 
6 ‘ q E-200 
2 10 —E _ 
: \ —s wari aad ~~ 
3 arene : 
= 4 3 
2 x : - 100 s 
\ > F80 \ 0.5 
l E10 4 £60 ‘ 3 
08 \ 3 = \ -O6 
06 \ 3 40 3 
20 ; a 3 
a4 7 30 OT 
03 \ be 2 % 
E 20 -O8 
0.2 \ F 2 
2 ror 3 -O9 
E 80 P 
0.1 100 1 Cio -1.0 
0.1 Index Zw oO! Cs index 
0.2 0.2 ee Heat Transfer Leakage 
03 03 800 Correction Factor 
04 04 100 600 (Cs), Turbulent Flow. 
EF 80 — | 
06 > 
O8 os fe F400 rat 
I. 10 E = 
.@) i 40 mT 
2 2 F530 F200 
3 ee gee 
a 4a 3 100 ' 
6 6 FiO 80 0.5 
a 8 F 8  enl 
10 i 
c 06 
- E- 40 
20 20 = 30 or 
60 60 F E 09 
80 go f 5 
100 io | LY C10 1.0 


APw = 0.00000346 (232.4)*/0.91 = 0.205 


ot ee 0.00000346 (2,130.5)?/0.91 = 
Denn = 0.7234 x 0.75 X 344. 8/125 


= 1.496 
Cy = (344.8/0.91) X 37.3 X 2.66 = 37,504 
Cy = 2.725 _— Table II. K, = 0.700 
from Fig. 2 
L= KD, = 0.700 X 29 = 20.3 in. 
AP, = 0,00000152 X 2.725 X 37,594 X 
20.3 = 3.16 psi. 





AP,+ AP. | _ _3.16 + 0.205 
APs —0.25 AP, | ~ 17.258 — 0.051 
= 0.1955 





F = 0.35 from Fig. 1 

F,= 0.65 from Table I 

F,= 0.681 from Table I 

AP wei = 3.16 X — xX 21 + 0.205 x 
0.681 K 20 = 46 

By conventional jn AP she1i Would 


APaen = 3.16 X 21 + 0.205 X 20 = 
70.5 psi 


C; = 8.6 from Fig. 3 
Cz = 1.058 from Table II 
F, = 0.891 from Table I 
heneti = 13.2 X 1.058 * _ x 0.891 
= 106.5 Btu./hr. ft 
By conventional calculation ee would 
: hones = 13.2 X 1.058 X 8.6 = 120 
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Estimating Factors 


P =Process equipment costs delivered 


. Process equipment installed... . 

. Piping, process building (a)... 

. Instrumentation, process. 

. Special shielding and equipment (b). 
- Process building (c) 


. Gaseous waste disposal system (d). 
. Liquid waste disposal system (e) . . 
. Waste disposal building (c).. 

. Service building complete... . 

. Site development (g)............. 


. Total construction costs 

. Engineering. . . 

. Contingency... . 

. Preoperational costs (h) 
Total capital costs (i)... 


Factors are for direct maint 


tion monitors, etc. 


storage tanks. 
ment tied up must be carried. 
(f) Includes equipment renta! and expense. 


lines, etc., but not land costs. 


costs, and owners expense. 





. Laboratory and administration bldg. com- 


. Reactor fuel storage bldg. co mplot ste (c) 0.68P to 1.5P 


3. Total installed physical costs.......... 
. Construction overhead including fee (f). . 


enance plants processing enriched spent r 

(a) Piping costs include all labor and material for process piping, service piping, chemical 
drains, and pipe sleeves through concrete. 

(b) Items included here are peculiar to radiochemical plants, i.e. chargers, samplers, radia- 


(g) Site development includes power lines, water supply, roads, fences, guard houses, fire 


(h) Personnel training, test runs, cold operation, manual preparation 
(i) To this cost should be added interest on construction money, working capital, 


1.1P to 1.15P 
1.5P to 2.9P 
0.75 P to 1.0 P 
1.0P to 13P 
1.2P to 4.5P 


2.8P to 3.8P 


1.3P to 1.4P 

1.8P to 2.8P 

0.72P to 1.4P 

0.85P to 1.2P 

1.0P to 1.6P 

Sum of items 1 through 12 
40% to 50% of item 13 

Sum of items 13 and 14 

10% to 20% of item 15 

10% to 50% of items 15 and 16 
6 mo. to 1 yr. operating costs 
Sum of items 15, 16, 17, 18 





eactor fuels. 


(c) Building cost is very sensitive to criticality and shielding 

(d) Includes particle and chemical cleanup systems and tall stack for final dispersal. 

(e) Includes evaporator for concentration of liquid to be permanently stored as well as 
Storage tanks can be carried as operating charge but interest on invest- 


land 








Estimating Costs for 
Radiochemical Plants 


NOW REVEALED: Costs—both capital and opera- 
tional—for radiochemical plants. Private industry 


now has a good yardstick for estimating purposes. 


W. G. STOCKDALE, Oak Ridge National Laboratory 


Recent action of the Atomic En- 
ergy Commission has opened the 
way for private industry in the field 
of separation of fissionable material 
from depleted power reactor fuel. 
This article deals with the capital 
and operating costs involved in a 
radiochemical plant. It is primarily 
concerned with methods of estimat- 
ing the cost of such a facility com- 
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plete with all necessary auxiliaries. 

Scope of this article is limited to 
data on known and proven solvent 
extraction processes in the field, ob- 
tained from direct maintenance 
plants. It is based on facilities built 
and operated for the Atomic En- 
ergy Commission by private con- 
tractors. 

Previous quick methods of cost 


estimating of chemical plants pub- 
lished in open literature have been 
found unsatisfactory for successful 
application in this particular field. 
This is because of the requirements 
of radiation more than any other 
single item, even though all units 
are manufactured and constructed 
of time-proven materials. 

Radiochemical separations plants 
consist of the same general defin- 
able areas found in non-radiochem- 
ical plants: (1) processing area, 
(2) service area, (3) raw material 
storage area, (4) laboratory area, 
(5) administration area, (6) devel- 
opment of the site, and (7) some 
means of disposal of the waste from 
the processing area. 

Therefore, what is the difference 
in design, construction, operation, 
and cost of each in such a facility? 
To answer the question we will re- 
view each area separately. 


Process Area 


The process area, common to the 
chemical industry, contains proc- 
essing equipment, chemical makeup 
equipment, contro] equipment, op- 
erating space, and other incidentals 
such as offices and rest rooms. 

Processing equipment for mate- 
rials of low enrichment is small 
compared with that in a heavy 
chemical plant, and smaller still for 
a highly-enriched material. Chem- 
ical makeup equipment is standard. 
Control equipment and instrumen- 
tation is very extensive and com- 
plex, and is constructed of com- 
mercially-available standard indi- 
vidual units. 

The engineer is confronted with 
one fact that has no counterpart 
in the chemical industry. Namely, 
the raw materials feed to the plant 
is radioactive. This fact is respon- 
sible for the abnormal costs, and 
the effect is felt in each and every 
area. 

In the process area, radioactivity 
must be considered from two stand- 
points: (1) criticality—that is, con- 
trol by vessel spacing, geometry, 
batch size, or concentration to en- 
sure that the process material will 





WALTER G. STOCKDALE is with 
the process design section, Chemical 
Technology Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tenn. 
This article is based on his paper 
“Economics of Radiochemical Plants” 
presented at the recent Nuclear Engi- 
neering and Science Congress in Cleve- 
land (American Nuclear Society). 
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PLANT COSTS... 


not under any circumstances lead 
to a self-substaining neutron chain 
reaction, and (2) protection of per- 
sonnel from beta and, even more 
dangerous, gamma radiation. 

Criticality affects the building 
size by dictating the number and 
spacing of vessels. 

Radiation protection affects the 
building design and cost by mak- 
ing remote operation mandatory 
behind or inside heavily-shielded 
cubicles, cells, or canyons. 

Shielding usually consists of con- 
crete walls up to 6 ft. thick, de- 
pending on the intensity of the 
gamma radiation emitted from the 
process streams and vessels. Gen- 
erally speaking, the longer the ir- 
radiation time in the reactor and 
shorter the time between removal 
of the depleted fuel elements from 
the reactor and the start of proc- 
essing, the higher the gamma in- 
tensity. 

The concrete walls, constructed 
of commonly used material, are ex- 
pensive since a multitude of sleeves 
for service and instruments honey- 
comb the face of the walls. These 
pipe sleeves must be offset on pass- 
ing through the wall to ensure a 
minimum of radiation leakage. The 
accuracy required in setting these 
pipe sleeves in the concrete forms 
increases the labor cost of form 
construction. 

Cells or canyons housing process 
equipment are lined with stainless 
steel on the floor and to varying 
heights around the walls. Purpose 
of the stainless steel linings is to 
facilitate decontamination in case 
of a leak from the process vessels 
or pipes. A leak of a highly-radio- 
active process stream on unpro- 
tected concrete almost always 
requires chipping away and replace- 
ment of the concrete beyond the 
point of penetration for complete 
decontamination. This is a costly 
maintenance procedure. 

Because of the complexity of 
process equipment and piping, all 
labor costs are higher than for 
comparable items in ordinary chem- 
ical processing. Process equipment 
specifications call for rigid welding 
and inspection procedures. 

Piping, because of radiation dam- 
age to and adsorption on known 
gasket material, must be either in- 
stalled with all metal contact fit- 
tings (subject to careful and pains- 
taking installation for insurance 
against leakage) or must be all 
welded. Inspection and testing of 
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the piping, once installed, are de- 
signed to ensure that it will func- 
tion without any leakage. Process 
equipment and piping in critical 
locations are often duplicated to 
maintain on-stream time and to 
allow for scheduled decontamina- 
tion and maintenance. 

Valves are remotely operated, 
and are expensive items because of 
no-leakage and long-life mainte- 
nance-free requirements. 

Pumps and other items of equip- 
ment that must be routinely main- 
tained are installed in duplicate and 
are located in isolated cubicles, so 
that other items of equipment will 
not have to be decontaminated be- 
fore maintenance can be performed 
on these. 

Another above-normal cost in the 
process area is the ventilation re- 
quirement of air movement from 
non-radioactive to radioactive areas, 
to minimize the spread of airborne 
activity in case of an accident. Ra- 
diation detection instruments, per- 
sonnel monitoring equipment, heav- 
ily-shielded and remotely-operated 
sampling equipment, and lead pigs 
and carts on conveyors for remov- 
ing process control samples to the 
laboratory are other expensive 
items that have no counterpart in 
ordinary chemical processing. 

The process building and equip- 
ment can be summarized as follows: 

Design, inspection, and construc- 
tion of the process installation are 
concerned with maximum life to 
avoid costly decontamination and 
maintenance. The building and 
auxiliaries are constructed to en- 
sure maximum protection to per- 
sonnel from radiation. These fac- 
tors all add up to increased cost. 


Raw Material Storage 


Raw material storage, or depleted 
reactor fuel element storage, area 
differs appreciably in radiochemical 
plants from that in normal chem- 
ical plants. Here again, criticality 
and radiation protection plus decay 
time (length of storage required 
before processing) are the control- 
ling factors. 

The usual type of storage area 
required is a concrete basin contain- 
ing water under which the elements 
are stored. Provisions must be 
made for unloading carriers under 
water, storage of the elements un- 
til required, cranes and tools for 
handling the elements, and some 
method of transferring the ele- 
ments to the first process vessel. 


Control of the storage water must 
be such as to minimize corrosion 
of the elements and to discourage 
the growth of algae. Size of the 
basin is controlled by fuel element 
design capacity and decay time. 
Provisions must be made both at 
the discharge end of the reactor 
and at the receiving end of the 
chemical plant for this storage. 


Laboratory 

The laboratory required for ra- 
diochemical processing plants re- 
quires specialized equipment. Basic 
requirements of the area are as 
follows: (1) hot cell, (2) emission 
spectrographic laboratory, (3) gen- 
eral-purpose laboratory, (4) dark 
room, (5) counting room, (6) sam- 
ple preparation laboratory, and (7) 
other space such as offices, wash 
rooms, and storerooms. For plants 
processing raw material of greater 
than 3% enrichment, a mass spec- 
trographic laboratory is also re- 
quired. 

Hot analytical cells require 4 to 
5-ft. concrete walls with viewing 
windows and remote manipulators 
at a basic construction cost of ap- 
proximately $50,000 per cell unit. 
Mass spectrographic and emission 
spectrographic equipment is expen- 
sive. Unit construction cost for 
such a laboratory will vary from 
$35 to $75 per sq. ft. complete de- 
pending upon the type of architec- 
ture and type of equipment. 


Waste Disposal 


Disposal of radioactive waste— 
liquid, gaseous, and solid—poses 
serious design problems and eco- 
nomic considerations. Control of all 
radioactive plant waste must be 
maintained until such time as it car 
be released without harmful effects. 
Two basic methods are available, 
storage and dispersal. Both are 
used in radiochemical plants. 

Liquid waste disposal is accom- 
plished by long-time storage either 
in the acid state or with neutrali- 
zation. It may be accompanied by 
evaporation for volume reduction. 
The tremendous amounts of fission 
product heat released per unit vol- 
ume allows, in some cases, self- 
concentration to a near-solid mass. 

Means of cooling is a necessity to 
avoid high corrosion rates in the 
case of acid storage, and to prevent 
the material from precipitating and 
crusting where there is danger of 
eruption from local overheating in 
the case of caustic storage. 
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Activity level of the stored waste 
dictates underground installations 
or location behind heavy concrete. 
The former is preferred because of 
lower cost. Seven to 10 ft. of earth 
(or concrete equivalent) is required 
for shielding. Tank design is stand- 
ard, except for rigid welding speci- 
fications to practically eliminate the 
possibility of leakage and conse- 
quent ground or _ underground 
stream contamination. 

Gaseous waste disposal consists 
in the physical removal of particu- 
late matter, chemical removal of 
chemically active gases, and dis- 
persal of inert gases into the at- 
mosphere. 

Physical removal of particulate 
matter is usually accomplished by 
highly efficient filters. 

Chemical removal (primarily con- 
cerned with radioactive fission prod- 
uct iodine, which has a half-life 
of eight days) is very dependent 
on the time of decay of the elements 
before processing. After approxi- 
mately 120 days of decay, the 
radioactive iodine has been reduced 
to the point where it is no longer 
a problem. 

Dispersal of the gases into the 
atmosphere is accomplished from 
high stacks, with 250 ft. height 
being the usual minimum. Stack 
height is dependent on atmospheric 
conditions at any particular site. 
It is designed to give immediate 
plant protection from concentrated 
gases, and to give wide dispersal 
of the ejected gas stream before it 
becomes a threat to off-site popu- 
lated areas. All gas streams con- 
taining radioactive material, as well 
as any ventilating air such as cell 
air that cannot be decontaminated 
in case of an emergency, is dis- 
charged to the atmosphere by means 
of the stack. 

Solid waste is disposed of by 
burying. Combustible material can 
be reduced in volume by firing in 
incinerators, but this necessitates 
cleaning another air stream from 
contamination. Sufficient land must 
be provided for burial, because 
many years will be required before 
the land is again usable. 


Personnel 

Direct operating labor for a 
radiochemical plant will usually con- 
sist of five men per shift plus super- 
vision. Supporting labor consists 
of analysts to staff the laboratory, 
health physicists, common labor, all 
crafts for maintenance—as well as 


CuHemicaL ENGINEERING—April 1956 


. PLANT COSTS 


For a Direct-Maintenance Radiochemical Processing Plant 


Capital Cost Distribution 
Process Building with Equipment 
Process equipment... 
Pipe, valves, and fittings 
Instruments and controls 
Electrical (process). 
Special equipment 
Process building with services 


Waste Disposal 
Liquid waste collection and disposal 
Gaseous waste collection and disposal 
Waste disposal building with services 


Administration and laboratory building 
Fuel storage building 

Service building 

Yard facilities......... 


Total Labor and Material 
Construction overhead and fee 
Engineering, including fee 


Total Construction and Engineering.................. . 


Operating Cost Distribution (No amortization included) 


Direct Cost 
Direct operating labor . 
Direct supervision... .. 
Process chemicals and supplies 
Utilities 
Maintenance and repair... 
Product control laboratory. . 
Process improvement laboratory 
Engineering department... . 


General Plant Expense 
Overhead....... 
Administrative. . . 
Health physics... 
SF accountability 
Oth 


office, engineering and administra- 
tive personnel. Additional personnel 
for plant improvement investiga- 
tions are usually included. Total 
payroll for operation of a radio- 
chemical plant will approximate 150 
people. 


Capital Cost Distribution 


Actual capital cost involved in the 
construction of a direct-main- 
tenance solvent-extraction plant for 
recovery of highly-enriched ura- 
nium is shown in the table. It is 
believed that these costs represent 
the upper limit of a plant capable 
of processing a number of types of 
fuel elements at varying plant 
throughputs—up to approximately 
75 lb. of enriched uranium per day. 

Plant size is dependent on the 
total weight of material through- 
put—that is, the uranium plus 
cladding and alloy material. Any 
mechanical means of removing as 
much inert material as possible 
will reduce process equipment size. 
No such mechanical equipment is 
included in these cost figures. 
Liquid waste storage tanks pro- 


Material and Labor 


$678,731 
1,734,770 
574,988 
93,766 
761,503 
2,511,009 


$6,354,767 


1,614,596 


$3,317,430 
2,221 848 
908,556 
693,332 
940,985 


$14,436,918 
7,001 ,956 
3,773,357 


$25,212,231 


Percent 


vided for this facility are of stain- 
less steel and the facility includes 
an evaporator system for precon- 
centration. 


Operating Cost Distribution 

A percentage distrubution of op- 
eration costs of a facility such as 
that described above is given. Total 
payroll is approximately 200 people. 


Cost Estimating Factors 

A range of factors useful for 
quick estimates of direct-main- 
tenance solvent-extraction radio- 
chemical processing plants is pre- 
sented in the table on p. 185. Upper 
limits shown are based on detailed 
knowledge of the costs presented in 
the capital cost distribution table. 
Lower limit is based on other fa- 
cilities and studies made in methods 
of reducing the first plant cost. 

Radiochemical processing is in its 
infancy, and it is to be expected 
that research will cause consider- 
able variation in the percentages 
presented. However, their present 
usefulness should not be under- 
estimated. 
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Difference Calculations: 


New 


Charts given here tell at a glance how many contact steps you'll 


need for a batch extraction that involves immiscible liquids. 


JAMES G. KNUDSEN, Oregon State College 


ERTAIN chemical engineering 
operations such as distillation, 
absorption and extraction are car- 
ried out in a stagewise manner on 
a commercial scale. In these opera- 
tions we are interested in the con- 
centration of the process stream 
as a function of the number of 
stages. 

This concentration is not a con- 
tinuous function but has values only 
at discreet points that correspond 
to an integral number of stages. 
For example, we can express a con- 
centration value, C, as a function 
of the number of stages, n, in the 
process : 

C =fi(n);n = 1,2, 3,4, ete. (1) 
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Values of C at nonintegral values 
of have no physical meaning. 

Now, if we were considering op- 
erations with continuous concentra- 
tion gradients instead of stagewise 
contacting, we could use the differ- 
ential and integral calculus of con- 
tinuous functions to solve for con- 
centration values. However, for the 
solution of stagewise concentration 
problems, we must resort to the 
calculus of finite differences. The 
calculus of finite differences is the 
discrete-interval counterpart of the 
calculus using infinitesimals with 
continuous variations. 

In this article, we will apply the 
calculus of finite differences to the 


batch extraction of a solute from 
solution using a solvent which is 
immiscible in the solution. Through 
the use of this approach we have 
been able to arrive at the time- 
saving charts shown above and on 
p. 190. 

You can use these charts for 
quick solutions to these extraction 
problems: 

eGiven one concentration of 
solute, how many stagewise con- 
tacts will be needed to get to any 
other concentration? 

¢Given the number of stages 
available, what change in concen- 
tration can be expected? 

These problems have been con- 
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Flowsheet for this Extraction Operation 
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Distance between stages _,| be 


Look at Bateh Extraction 


sidered previously but only where 
the distribution coefficient for the 
solute between the phases is a con- 
stant. Our analysis considers the 
more practical case where the dis- 
tribution is not a constant but is a 
linear function of the concentration 
in one of the phases. 

Although we will limit ourselves 
in this article to problems in batch 
extraction, we’d like to emphasize 
that the same approach will prove 
useful in other stagewise contact 
operations such as_ distillation, 
evaporation, vaporization, absorp- 
tion, adsorption, leaching and sub- 
limation as well as in liquid-liquid 
extraction. 


DIFFERENCE EQUATIONS 


Consider stages n and n + 1 of 
a batch operation in which equal 
amounts of pure extraction solvent 
are used successively in each stage 
to extract the solute out of a raf- 
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finate solution. (See sketch insert 
on Fig 1b, above.) 

At each stage the amount of pure 
extraction solvent used is E Ilb., 
while the amount of solute-free 
raffinate at each stage is R. Com- 
position of the extract leaving the 
n th stage is Cz, lb. of solute/lb. of 
solute-free solvent. The concentra- 
tion of the raffinate leaving the 
n th stage is C,,. 

We'll assume that equilibrium 
is reached in each stage. A solute 
material balance on stage n + 1 
gives: 

Input = Output 
C, = ECe + Re (2) 
Stagen Stagen+1 

In order to express Eq. (2) in 
terms of C alone, we must know 
the equilibrium relationship be- 
tween C and C;. It is usual to ex- 
press the distribution of a solute 
between two immisicible phases in 
terms of a distribution coefficient 


which is the ratio of the concentra- 
tion of the solute in the two phases. 
We will express the distribution co- 
efficient, C,/C, as follows: 

Cz/C = aC (3) 
where a and b are constants to be 
evaluated. Also, 

Ce z= a(>ti 

Hence, for stage n + 1, 

Ce oS aCnyi°* (5) 
Substituting Eq. (5) into Eq. ( 
gives: 

RC, = EaCnyi**! + RCas (6) 
or, 
(R/Ea)Cn = Cayi°t! + (R/Ea)Cay: (7) 
If we let K, = R/Ea, Eq. (7) 
becomes 
Cay?! + KiCnsy: - KC, = 0 (8) 
Eq. (8) is the finite difference 
equation that relates the concentra- 
tion of the solute in the raffinate 
layer to the number of extraction 
stages. 
A practical solution of this dif- 
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ference equation can be obtained: 

e When b = 0. 

¢ When b = 1. 

¢ For the case in which the dis- 
tribution coefficient may be given as 
C,/C = d + eC; where d and e are 
constants. Although it is impossible 
for this equilibrium relation to hold 
over the entire concentration range, 
the equilibrium data can be ap- 
proximated by this relation for 
short ranges. 


FIRST-ORDER EQUATIONS 


For the case when b = 0, Eq. (8) 
becomes 


Can + KiCay bat KC, =0 (9) 
or, 
(1+ KiCan —KiC, =90 (10) 
Eq. (10) is a first-order linear 
difference equation and it is neces- 
sary to know one boundary condi- 
tion to get a complete solution. 
This boundary condition is the con- 
centration, C., of the original solu- 
tion entering the first stage. Eq. 
(10) may be solved analytically* and 
introducing the boundary condition 
gives this solution: 
C, = C, [Ki/(1 + Ki) (11) 
This result has been reported 
previously by Sherwood’ for the 
case where the distribution coeffi- 
cient is constant. 
For the case when b = 1, Eq. (8) 
becomes 
(Casi)? + KiCny: — KiCn =0 (12) 
Eq. (12) is still a first-order dif- 
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ference equation and the boundary 
condition remains the same as 
above, that is the original concen- 
tration of the solution to be ex- 
tracted is C,. However, Eq. (12) is 
nonlinear and no analytical solution 
exists for it. 

But this equation can be solved 
very easily by numerical methods 
and the results tabulated and 
plotted. By defining C, in terms of 
a new variable, V,, we obtain a dif- 
ference equation that is independ- 
ent of the parameter K,. Let 


C, = KV, (13) 
and 
Can = Ky Van (14) 

Substitute Eqs. (13) and (14) into 
Eq. (12). This gives the following 
equation: 

(Vass)? + Van — Vn = 0 (15) 
which can be rearranged to the final 
form: 


(Vay)? + Vaui = Va 


NUMERICAL SOLUTION 


Now we can solve Eq. (16) nu- 
merically if we assume values for 
V,., and calculate values for V,. 
As the number of extraction stages 
becomes infinitely large, C, (and 
hence V,) approaches zero. We can 
obtain a numerical solution by as- 
suming a value of V,,, as close to 
zero as we want. Any value of V, 
for any smaller value of n may then 
be determined. 

For example, here are the steps 
of a typical numerical calculation: 


(16) 


1. Assume that V,,, = 0.0250. 
Then, 

Vn = (0.0250)? + 0.0250 = 0.02563 

V, = 0.02563 

2. Assume the value of V,,, = 
0.02568, which is the value of 
from step 1. Then, 

Van = (0.02563)? + 0.02563 
7, = 0.02629 

8. Assume the value of V,,: = 
0.02629, which is the value of 
from step 2. Then, 

Vn = (0.02629)? + 0.02629 
V. = 0.02698 

These calculations are continued 
to large values of V.. We have 
shown the results in the table on 
Fig. 2. In Fig. 2, V, is plotted vs. n 
and the resulting curve can be used 
to solve a batch extraction problem 
in which the distribution coefficient 
is expressed by the relation C,/C 
= aC. 

Note that on Fig. 2 we have given 
no values of ” on the abscissa. Since 
the difference equation has constant 
coefficients, the value of n = 0 may 
be taken at any point on the ab- 
scissa. It is sufficient to know that 
the distance between a pair of 
vertical lines on the figure corre- 
sponds to one equilibrium stage. 


Problem 1 


The problem that follows will 
show you how to use Fig. 2. 

Given—A solution at 20°C. that 
contains 3.5 lb. of benzoic acid in 
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1,000 lb. of water is treated with 
two successive portions of pure ben- 
zene, Each portion of benzene 
weighs 200 lb. Assume that equi- 
librium is attained in each stage. 
We can express the distribution co- 
efficient for this system as C,/C = 
1,268 C. 

Find—What percent of the origi- 
nal acid is present in the final 
raffinate? How many extraction 
stages each with 200 lb. of pure 
benzene are required so that 10% 
of the original acid remains in the 
final raffinate. 

Solution—We are given that EF = 
200 Ib.; R = 1,000 lb.; and a = 
1,268. Therefore, 

K, = R/Ea = 1,000/ (200) (1,268) 
K, = 0.00395 
and 
C, = 0.00395 V, 

The original concentration of the 

solution equals 

C, = 0.0035 lb./lb. of water 

V. = 0.0035/0.00395 = 0.887 3 
Therefore, at nm = 0, V, = 0.887. 
We obtain the value of V. from 
Fig. 2. First locate the value 0.887 
on the curve. Then, measure to the 
right a distance corresponding to 
two stages. Take the value of V at 
this point as the value for V.. At 
n = 2, V. = 0.405. From this, 

C, = (0.405) (0.00395) 

C2 = 0.00160 lb./Ib. of water 

The fraction of the original ben- 
zoic acid that remains in the final 
raffinate = 0.00160/0.0035, or 
45.6%. 

Now how many extraction stages 
do we need to ensure that only 10% 


Nomenclature 

a,b Constants in Eq. (3) 

C Concentration of raffinate lay- 
er, mass of solute/unit mass of 
solute-free solvent 
Concentration of extract layer, 
mass of solute/unit mass of so- 
lute-free solvent 
Initial concentration of raffin- 
ate, mass of solute/unit mass 
of solute-free solvent 
Constants in Eq. (17) 

Mass of solute-free extracting 
solvent used in each stage 
Function of 

Parameter equal to R/Ea 
Parameter equal to (R/Ee) + 
(d/e) 

Parameter equal to R/Ee 
Number of extraction stages 
Mass of solute-free raffinate 
entering each stage 

A variable defined as V = C/K; 
A variable defined as Z = C/K; 
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Value of K2/K: 


0.3 
558.4 
23.48 
4.698 
2.023 
1,280 
0.991 
0.857 
0.788 
0.750 
0.729 
0.717 
0.710 
0.706 
0.703 
0.702* 


0.4 
219.9 
14.63 
3.630 
1.716 
1.125 
0.879 
0.759 
0.694 
0.657 
0.635 
0.621 
0.613 
0.608 
0.605 
0.603 
0.602* 


0.2 
464.7 
21.46 
4.533 
2.031 
1,829 
1,057 
0.933 
0.871 
0.839 
0.821 
0.812 
0.807 
0.804 
0.802* 


* Starting point for numerical solution. 


Numerical Solution of Eq. 22 


1,005.9 


.. . BATCH EXTRACTION 


0.9 
3,506.9 
58.77 


0.8 
781.6 
27.56 

4.865 
1.842 
1.015 
0.684 
0.519 
0.424 
0.364 
0.324 
0.296 
0.275 
0.260 
0.248 
0.239 
0.231 
0.226 
0.221 
0.217 
0.214 
0.212 
0.210 
0.208* 


0.7 
137.3 
11.37 
3.040 
1,428 
0.895 
0.659 
0.534 
0.460 
0.413 
0.382 
0.360 
0.345 
0,334 
0.325 
0.319 
0.315 
0.311 
0.309 
0,307 
0.305* 


0.6 
297.0 
16,94 
3.826 
1.679 
1,036 
0.158 
0.621 
0.543 
0.496 
0.465 
0.445 
0.432 
0.422 
0.416 
0.411 
0.408 
0.406 
0.404* 


0.5 


31.47 
5.365 
2.080 
1.214 
0.880 
0.721 
0.635 
0.585 
0.555 
0.536 
0.523 
0.515 
0.510 
0.507 
0.505 
0.503* 
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Table continued next page 


of the original benzoic acid remains 
in the raffinate? As above, C, = 
0.0035 lb./lb. of water and V, = 
0.887. If 10% of the benzoic acid 
remains in the final raffinate, then 
C, = 0.00035 lb./lb. of water and 
V, = 0.0887. At n = 0, V. = 0.887. 
From Fig. 2, V, has a value of 
0.0887 at a distance that corre- 
sponds to 12.2 stages to the right of 
the point where V, = 0.887. There- 
fore, 13 stages will be required. 


LINEAR EQUILIBRIUM CASE 

We'll consider now the case in 
which the distribution coefficient 
C,/C can be expressed as d + eC; 
where d and e are constants. 

If b in Eq. (8) has values that 
are different from 0 to 1, we obtain 
a nonlinear difference equation. The 
numerical solution of this equation 
is difficult, especially of b has a 
fractional value. Likewise, it is im- 
possible to eliminate the parameter, 
K,. 

However, in many cases the 
equilibrium data—over a limited 
concentration range—may be ex- 
pressed by this linear function: 

Cr/C=d+e (17) 
where d and e are constants. We 
must emphasize that this relation- 
ship cannot hold over the entire 
concentration range. Where C is 
zero, C,/C is also zero. This con- 
dition is not satisfied by Eq. (17). 
From Eq. (17), for stage n + 1 

Ce = dCnys + Crna? (18) 


Substitute Eq. (18) into Eq. (2). 
Then, 
RC, = E(dCnaa + eCay?) + RCags 
Divide by He and rearrange. 
Cry? + [((R/Ee) + (d/e)| Cra = 
(R/ Ee) Cy 


(19) 


If we let 
K. 


2 
Ks; 


(R/ Ee) + (d/e); and 
R Ke 


then 
Cay? + Kay = K3C, (21) 
Now, let C, = K.Z, and we obtain 
the final equation 
Zaz? + (Ko/Ks3) Zasi = Zn (22) 
When K, is equal to K;, Eq. (22) 
becomes identical with Eq. (16) 
which we have already considered. 
When K, becomes zero—as may 
happen when values of d are nega- 
tive—Eq. (22) becomes 
Zrii? = Zn (23) 
We can solve Eq. (23) analyti- 
cally as follows: 
Zn = Zin (24) 
where Z, is the value of Z, at n = 0. 
We can solve Eq. (22) numeri- 
cally. The table starting on this 
page shows results for values of 
K./K, from 0.1 to 10.0 Values of 
Z, are plotted vs. m in Figs. la 
and 1b. 


Problem 2 
The worked-out problem that fol- 
lows will show you how to use 


Figs. la and 1b. 
Given—One liter of a benzene 
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Values of Ke/Ks 





Value 


of n 1.6 
2,361.5 


47.80 


1.4 
7,959.3 
88.52 
8.734 
2.337 
0.981 
0.513 
0.301 
0.190 
0.124 
0.0839 
0.0575 
0.0390 
0.0280 
0.0197 
0.0139 
0.0099 
0.0070 
0.005* 


1.2 
1,943.8 


solution that contains 0.10 gram- 
moles of picric acid per liter of 
solution is agitated with 2.0 liters 
of water. Assume that the volumes 
of the solutions remain constant. 
In the range of concentrations be- 
tween 0.02 and 0.10 gram-moles/ 
liter, the equilibrium data for the 
system can be represented within 
5% by 
Cz/C = 1.60 + 2.70C 

Find—The concentration of pic- 
ric acid in the benzene when equili- 
brum is reached. 

Solution—This is a single-stage 
extraction in which R = 1 liter; 
E = 2 liters; d = 1.60; e = 27.0; 
and C, = 0.10 gram-moles/liter. 

K; = R/Ee = 1/(2)(27.0) 
K; = 0.0185 
d/e = 1.60/27.0 = 0.0593 
K; = (R/Ee) + (d/e) 
= 0.0185 + 0.0593 
K, = 0.0778 
K2/K; = 0.0778/0.0185 = 4.21 
Now we can use Fig. 1b. At 
K./K, = 4.0, 
Z, = 5.4; atn =0 
Z = 1.04; atn = 1 
At a value for K./K, equal to 5.0, 
Z, = 5.4; at n = 0 
Z, = 0.95; at n = 1 
We can interpolate to get a final 
solution. At K./K, = 4.21, 
Z, = 54; ata =0 
Z, = 1.02; at n = 1 

Therefore, C, is equal to 0.019 

gram-moles/liter. 


METHOD COMPARES WELL 


We have solved this same problem 
using actual equilibrium data for 
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1.8 
326.3 
17.19 
3.342 
1.138 


3.0 
292.2 
15.66 
2.732 
0.732 
0.227 
0.0738 
0.0244 
0.0081 
0.0027 
0.0009 
0.0003 
0.0001 * 


4.0 
164.5 
10.98 


2.0 
693.7 
25.36 
4.134 
1.266 
0.505 
0.227 
0.108 
0.0525 
0.0259 
0.0129 
0.0064 
0.0032 
0.0016 
0.0008 
0.0004 
0.0002 
0.0001 * 


5.0 
183.9 


4,208.0 


9.0 10.0 
——— $95.3 


98.48 11,13 
6.397 = 1.011 
0.662 0.100 
0.0730 0.010 
0.0081 0.001 
0.0009 0.0001* 
0.0001 * 


8.0 
1,903.0 
39.81 

3.471 
0.413 
0.0512 
0.0064 
0.0008 
0.0001 * 


1.0 
340.0 
15.29 
1.748 
0.241 
0.0343 
0.0049 
0.0007 
0.0001 * 


6.0 


61.94 
5,423 
0.798 
0.130 
0.0216 
0.0036 
0.0006 
0.0001 * 


* Starting point for numerical solution. 


Numerical Solution of Eq. 22 
| Ie + (K,/K,)Zn+, =2Z, 


Table continued from previous page 


this extraction system. We calcu- 
lated a final concentration in the 
benzene solution of 0.020 gram- 
moles/liter which compares well 
with the calculation described in 
this article. 

Although the worked-out example 
demonstrates the use of the charts 
for the case of a single-stage ex- 
traction, the charts will be most 
useful where more than one extrac- 
tion stage is required. The sample 
problem also demonstrates the use 
of different concentration units 
than were originally defined. The 
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assumption of constant solution 
volumes permits us to use the finite 
difference equation represented by 
Eq. (22). 


TO SUMMARIZE 


To summarize then, we have pre- 
sented in this article a new look at 
the question of how to solve prob- 
lems in batch extraction using im- 
miscible liquids as solvents. 

We have used the calculus of fi- 
nite differences to arrive at the 
time-saving curves shown on pages 
188, 189 and 190. With the help of 
these curves, problems in liquid- 
liquid extraction can be solved more 
quickly when the unknown to be 
found is either the number of 
stages required to go from one con- 
concentration to another or—when 
the number of stages available is 
known—the improvement in con- 
centration that can be expected in 
stage-wise extraction. 
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With a chart like this for any given tray design, you can 


Q liquid-handling capacity 


for any combination of 


VY vapor rate 


9, Vapor density 


p, liquid density, and 


you may be able to . 


estimate 


0,°5 V = 


Save Money on Bubble-Cap Columns 


T. J. WALSH and P. G. LAFYATIS, Case Institute of Technology 


For almost any distillation, ab- 
sorption or stripping job you can 
usually buy a bubble-cap column 
designed for the specific operating 
conditions. However, a tailor-made 
column is not always the most eco- 
nomical one. Here’s why: 

In the first place, you may have 
on hand an idle column which you 
could convert to the desired service. 
Or you might be able to pick up a 
second-hand column or a “cancella- 
tion” job much cheaper than a new 
one, 

Even if you buy a new column, 
you may find it cheaper to accept a 
standard “stock” design of tray and 
caps. Standard designs are now 
available from many manufactur- 
ers. Although they provide only 
limited choice as to cap or tray di- 
mensions, you can buy them at con- 
siderable savings over the cost of 
special designs. 

In either event, you will have to 
be sure that the tray you are get- 
ting will handle the vapor and liq- 
uid loads satisfactorily under the 
desired operating conditions. This 
article will show how you can check 
the capacity of conventional tray 
designs by a relatively simple pro- 
cedure. 

End result of this procedure is a 
set of charts defining the limits of 
satisfactory performance for your 
particular tray design. You can tell 
from the. master chart (like the 
small one above) whether or not the 
proposed vapor and liquid flows are 
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within these limits. Based on the 
tray dimensions, this chart relates 
flow rates and densities of liquid 
and vapor streams. You need not 
consult the other charts unless the 
master chart indicates difficulty and 
you want to locate the source of 
the trouble. 


Basis of Procedure 


For satisfactory operation of a 
bubble-cap column, height of liquid 
in the downcomer H (see sketch, 
next page) must be sufficient to 
cause flow of liquid across the plate 
and to cover the slots in the caps. 
Ultimate capacity is determined by 
height of the downcomer. 

Since H is the key to tray ca- 
pacity, let’s break it down for closer 
analysis. 

It is composed of six individual 
heads. First is the weir height h., 
which is constant under any flow 
conditions, 

The next three components are 
functions of the rate of liquid flow 
—height of crest at the weir h., 
liquid gradient across the plate h, 
and head loss h, necessary to cause 
flow through the downcomer onto 
the tray. Each of these heads can 
be considered in terms of inches of 
the flowing liquid. 

The other two components are 
functions of the rate of vapor flow 
—friction loss h, due to passage to 
vapor through the riser, annulus 
and slots to the tray above, and 
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Q, gpm. of hot liquid 
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FIRST step in deriving master chart 
is this three-curve plot (Fig. 1). 
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SECOND step is to plot h, (Fig 2). 


liquid head h, which the vapor must 
overcome on entering the tray 
above. These two heads, which ac- 
count for the pressure drop from 
one tray to the next, can also be 
expressed in inches of the flowing 
liquid. 

Ignoring (temporarily) the effect 
of aeration of the liquid by the 
vapor, we may estimate liquid head 
simply as: 

hi = Iw + ho — hy (1) 
where h, is height of the top of the 
slots above the plate. 











NOMENCLATURE 


A. Minimum cross-sectional area for 
vapor flow, sq. ft. 

A. Minimum cross-sectional area of 
downcomer, sq. ft. 
Liquid gradient factor, from Fig. 3 
Height of liquid in downcomer 
above plate, in. 
Head loss due to vapor flow 
through cap, in. of liquid on plate 
Head loss due to liquid flow 
through downcomer, in. of liquid 
Liquid gradient across plate, in. 
Liquid head above top of slots, in. 


40 60 


80 100 


Q/L, gpm. hot liquid/ft. over-all flow width 


LIQUID gradient factor for computing h, comes from this plot (Fig 3). 


Eq. (1) neglects the effect of liq- 
uid gradient on the liquid depth and 
also the fact that the vapors actu- 
ally issue from the slots at depths 
below the top of the slots. These 
are, at least in part, compensated 
for by a decrease in static liquid 
seal as the vapor rate is decreased.’ 

We can now combine the indi- 
vidual heads in an expression for 
buildup of liquid in the downcomer: 

H = het+(hw—hs) +2ho+hy+hat+he 

= Zwt+2ho+hy+hathe—he (2) 

Eq. (2) makes no allowance for 


h. Height of liquid crest above weir, 
in. 

h, Height of top of slots above plate, 
in. 

h. Weir height, in. 

L_  Over-all average flow width, ft.; 
computed as (tower cross-sectional 
area—area of two downcomers) 
/length of liquid travel 
Free space between caps normal to 
liquid flow, total in. per average 
row 
Free space between risers normal 
to liquid flow, total in. per average 
row 
Weir length, in. 

Liquid flow, gpm. 

Number of rows of caps 
Clearance between cap skirt and 
plate, in. 

Vapor velocity through minimum 
cross-section of vapor path, ft./ 
sec. 

Liquid velocity through minimum 
cross-section of downcomer, ft./ 
sec, 

Vapor flow, cu. ft./sec. 

Vapor density, Ib./cu. ft. 

Liquid density, lb./cu. ft. 


foam in the downcomer. Some tray 
designs allow separation of foam 
before the liquid enters the down- 
comer; others depend on rapid 
breaking of the foam in the down- 
comer itself. 

According to Kemp and Pyle,° 
aeration factors (increase in pres- 
sure drop per unit increase in liq- 
uid depth) generally average about 
0.7 and may be as low as 0.5 for the 
liquid as it flows across the tray. 
If we assume that this liquid flows 
directly into the downcomer, we 
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has authored a number of articles on 
distillation, solvent extraction and 
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neering at Case Institute of Technol- 
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in 1947, he taught at Rensselaer 
Polytechnic Institute and worked for 
Standard Oil Co. (Ohio). 
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Key Dimensions of Isobutane Tower 


10.0 ft. 

27 in. 

75.1 in. 
Weir height, h. 2.0 in. 


Number of rows of caps, r 


1.75 in. 


— between cap skirt and 


Minimum 
vapor 


0.375 in. 


cross-sectional area for 
9.1 sa. ft. 


Minimum cross-sectional area of 
do’ A 1.37 sq. ft. 


9.0 ft. 


32.95 in. 


between risers normal to 


Free space 
Bawld Gow, boc cece cc ccese 51.1 in. 


have to limit the height of foam- 
free liquid in the downcomer to 
50% of the downcomer height. For 
sound practice let’s include an addi- 
tional factor of safety and limit H 
to 40% of downcomer height. (For 
these calculations, effective down- 
comer height is the tray spacing 
plus the height of the weir.) 


Estimation of Individual Heads 


Of the terms in Eq. (2), h, and 
h, are fixed by tray and cap design. 
Vapor rate determines h,.. Liquid 
rate determines h., h, and, for all 
practical purposes, h,. 


PAUL G. LAFYATIS is a research 
associate in chemical engineering at 
Case. He is working on his Ph. D. 
degree, having received earlier de- 
grees from Case in chemical engi- 
neering and organic chemistry. 
Besides his research work at Case 
on organic syntheses and process 
automation, he has spent some time 
with Dow Chemical Co. in that com- 
pany’s Computations Laboratory. 
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The following modification of the 
Francis weir formula, based on a 
straight segmental downcomer, 
gives the liquid head at the weir: 


ho = (Q/2.98 1,,) 687 (3) 


where Q is the liquid flow rate over 
the weir in gpm. and l,, is the weir 
length in inches. Although various 
investigators have proposed correc- 
tions to this formula, we believe 
from our experience that Eq. (3) is 
satisfactory in most cases. 

Head loss in downcomer h, will 
be small in a well designed tray. 
You should check this to guard 
against restrictions to flow at this 
point, using Edmister’s’ equation: 


ha = 0.8 ue (4) 


where 2%, is the linear velocity (ft./ 
sec.) of liquid through minimum 
cross-section of the downcomer. 

In deriving this equation Ed- 
mister assumed one velocity head 
lost on expansion and 0.5 velocity 
head in contraction as the liquid 
passed through the constriction of 
the downcomer. Other modifications 
of this equation have the same form 
but use coefficients varying from 
0.56 to 0.93. 

For convenience, let’s rewrite 
Eq. (4) in the same form as the 
Francis weir formula: 


ha = 0.56 (Q/449 Aa)? (5) 


where A, is the minimum cross- 
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sectional area of the downcomer in 
sq. ft. 

Considering the liquid gradient 
across the tray as a function of 
liquid rate only, we may use the 
equation of Davies* to calculate h,: 

Q = 2.15 Cl, hyo Z/rs (6) 
in which 
Z=h, (1.5r—1.4) +3r (hw +ho +8 (ly-—le) /le 

Eq. (6) is for round caps spaced 
on equilateral triangles. It is based 
on the assumption that liquid level 
is below the top of the caps. Since 
in most operating towers the liquid 
level is above the caps, the equation 
gives conservative (high) values 
for h,. 

In practice we solve this equation 
by first assuming a value for Q, 
which determines h, and the liquid 
gradient factor C (from Fig. 3). 
The other terms are fixed by tray 
design (see Nomenclature). 

If you have actual liquid-gradient 
data for your specific cap and tray 
design you won’t have to use 
Eq. (6). 

The best method for determining 
pressure drop through bubble caps 
is that of Dauphine,*® which con- 
siders the dimensions of the cap. 
The equation of Chillas and Weir,’ 
however, is much simpler and 
checks Dauphine’s calculation 
within 10% at high rates of vapor 
flow: 

he = 0.93 ug? py/ pr (7) 


Calculations for Construction of Figs. 1 and 4 


ho, in. 
0.59 


0.94 
1.22 
1.48 
1.72 
1.93 
2.14 
2.34 
2.50 


ha, in. L, ft. 
0.015 9.0 


0.058 

0.13 9.0 
0.23 cube 
0.36 9.0 
0.52 cane 
0.71 9.0 
0.93 sls 
1.20 9.0 


Q, gpm. 
100 


p: = 30 
143 
132 
120 
108 

94 
84 
65 
47 


H, in, 
11.6 


11.6 
11.6 
11.6 
11.6 
11.6 
11.6 
11.6 
11.6 


ho, in, 
0.67 


1.13 
1.57 
1.93 
2.24 
2.52 
2.82 
2.96 


1.30 3.10 


100 


pi = 75 
220 


—pg°5V, (Io./cu. ft.)°-* (cu. ft./sec.) —— 
pi = 40 pr = 50 pt = 62.4 
164 182 


151 
137 
123 
108 
95 
14 
54 
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MASTER chart defines area of satisfactory tray performance (Fig. 4). 


in which u, is the linear velocity 
(ft./sec.) of vapor through the 
minimum cross-section of vapor 
path. 

At low vapor velocities Eq. (7) 
gives very low values. However, 
since limiting operating conditions 
will generally occur when vapor 
velocity is high, this equation suits 
our purpose. Other authors recom- 
mend a similar form of equation 
with coefficients ranging from 0.51 
to 1.48. The lower coefficients seem 
to have been derived from studies 
of dry caps, while the higher 
coefficients appear too conservative. 

For convenience, let’s rewrite Eq. 
(7) in terms similar to Eq. (5): 

he = 0.93 pgV?/piAZ (8) 
where V is vapor flow in cu. ft./sec. 


and A, is the minimum cross- 
sectional area of the vapor path. 


Preparation of Charts 


We can represent Eqs. (3), (5) 
and (6) graphically by plotting h., 


Data for Construction of Fig. 2 

pe V- =o 
he = 10 in, 

52.7 164 

59.8 189 

66.8 211 

74.6 

81.8 


pi, Ib./eu. ft. he = 1 in. 


h, and h,, respectively, against Q 
(Fig. 1). If we use logarithmic 
coordinates we get straight lines 
for Eqs. (3) and (5), with slopes 
of 0.667 and 2.0. Computation of 
two points for each equation will 
locate these lines quickly. Eq. (6), 
unfortunately, does not yield a 
straight line, and we must compute 
several points to define the curve. 

We can also construct a log-log 
plot for Eq. (8) by grouping p,°* 
with V and drawing separate 
straight lines (slope = 2.0) for 
various values of liquid density p, 
(Fig. 2). In most cases a liquid 
density range of 30 to 75 Ib./cu. ft. 
is satisfactory. 

For the master chart (Fig. 4) 
we have found it best to plot Q vs. 
p,V, with liquid density as a 
parameter. This is the procedure: 

First select any value of Q. For 
this Q determine from the proper 
charts the values of h., h., and h,. 
With h, and h, known from tray 
dimensions and H set as 40% of 
total downcomer height, calculate h. 
from Eq. (2). This will be the 
frictional head loss due to vapor 
flow when vapor flow is at the 
maximum allowable rate for the 
assumed value of Q. From the 
vapor-flow chart find the values of 
pe"V for various liquid densities 
and plot vs. Q. 

The master chart thus completely 
defines the capacity of our particu- 


lar tray design under varying con- 
ditions of loading. 


Sample Calculation 


With permission of Esso Re- 
search and Engineering Co., we 
shall use the isobutane tower 
described by Cicalese* for an illus- 
trative example. Principal dimen- 
sions which apply to our problem 
are given in the upper table, p. 195. 

From Eq. (3), 

he =([Q/ (2.98) (75.1) ]® 887 =Q°-687 /37 

From Eq. (5), 

ha =0.56 [(Q/(449) (1.37)? =Q?/674,000 

From Eq. (6), 

Z = hy {(1.5)(11) —1.4]+(3)(11) [2.0 
+ ho+(0.375) (51.1—32.95) /32.95 | 
= 15.1 hy + 33 ho + 72.9 

Q = 2.15 C (32.95)h,*> Z/(11)*5 
= 1.94 Ch,®5 (15.1 hg +33 h.+72.9) 


Assuming two values of Q, say 
100 and 900, compute correspond- 
ing values of h, and hy, then draw 
the two straight lines of Fig. 1. 
Assume several values of Q from 
100 to 900 and compute correspond- 
ing values of h,, reading h, from 
Fig. 1 and C from Fig. 3 as re- 
quired. (These computations, as 
well as the subsequent ones, are 
recorded in the other two tables.) 
Draw the curve for h, vs. Q also on 
Fig. 1. 

From Eq. (8), 


po®V = (hepr)** (9.1) /(0.93)%* 
= 9.45 (hepi)”* 


Assume two values of h, at each 
of five values of p, to get the 
straight lines shown in Fig. 2. 

At closely spaced values of Q from 
100 to 900 compute h, from Eq. (2), 
figuring H as (0.4) (27 + 2) = 
11.6 in. From Fig. 2 find the values 
of p,°*V and p, for each value of h., 
then plot as shown in Fig. 4, the 
master chart. 

The area below and to the left 
of the curves in Fig. 4 is the area 
of satisfactory operation. Outside 
this area, the head in the down- 
comer may be too high, and opera- 
tion is likely to exceed tray capacity. 
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Chemical Engineering Fundamentals 


Reactor Design for Catalytic Reactions—I 
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What are the problems involved in the design of catalytic chemi- 


cal reactors? Here are the answers to selection and sizing. 


T. E. Corrigan and W. C. Mills, Olin Mathieson Chemical Corp. 


[* OUR earlier series on heterogeneous kinetics 
(Chem. Eng., Nov. 1954 through July 1955) we 
considered the theoretical approach to the kinetics 
of catalytic vapor-phase reactions. Those nine in- 
stallments emphasized the fundamentals of chem- 
ical adsorption, the derivation of heterogeneous 
reaction rate equations and the interpretation of 
kinetic data. 

However, our emphasis was entirely on simple 
reactions (that is, the case where only one reaction 
takes place at a time) although the rate equations 
that we derived were not simple. In our previous 
discussion there was no consideration given to 
problems that are involved in the actual solution 
of specific reactor design problems. 

Also, there was no space devoted to the effect 
of backmixing or to the effect of diffusion in 
catalyzed vapor-phase reactions. 

Our purpose in the next few months will be to 
present a qualitative discussion of some of the 
problems that the chemical engineer faces in the 
design of catalytic chemical reactors. We'll dis- 
cuss the fundamentals of catalytic vapor-phase 
reactions carried out in fixed-, moving- and fluid- 
ized-bed reactors; and we’ll solve some problems 
relating to the selection and sizing of reaction 
vessels. 


The Problems of Reactor Design 


To design a chemical reactor, the chemical engi- 
neer must use a combination of mature judgment 
and design calculations to investigate several fac- 
tors. He must ask himself these questions: 

e Should the reactor be operated isothermally, 
adiabatically, or with addition or removal of heat? 

e What is the best range of operating tempera- 
tures? 

¢ Should the reaction take place at atmospheric 
pressure, high pressure or under vacuum? 

e Should an inert gas be added? 

eShould a fixed, moving or fluidized bed be 
used? 

eShould the reaction be once-through with 
high conversion or should recycle be used? 

e Will the effect of backmixing be important 
with this particular reaction? 

e Will the catalyst need reactivation or replace- 


ment? And if so, should a moving bed of catalyst 
be used? 

¢ How will the temperature be controlled? 

¢ How will the pressure be controlled? 

e If the reaction is exothermic, should the heat 
of reaction be recovered? 

eWhat type of reactor should be used? A 
tube, a large diameter vessel or a tower? 

¢ What dimensions should the reactor have? 


A Formidable List 


This is a formidable list and, of course, there 
are many instances where the answers to some of 
these questions are available even before the prob- 
lem is begun. This would be the case wherever a 
reactor had already been designed for the process 
in question or for a very similar reaction. 

However, in many cases the engineer determines 
the answers to most of the above questions by 
using many trial calculations. He makes trial de- 
sign calculations for a whole series of alternate 
conditions to select the optimum case. In the prob- 
lems that we will use to illustrate these install- 
ments, we’ll present only sample calculations for 
typical conditions. 


What Preliminary Data Must He Have? 


Before he can begin these design calculations 


Meet Our Co-Author... 
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the chemical engineer must have the following in- 
formation on the system: 

1. A kinetic rate equation that is reliable over 
the range of conditions involved. Either theoret- 
ical or empirical equations may be used. 

2. The equilibrium constant for the reaction. 

3. The variation of the rate constant, all adsorp- 
tion constants and the equilibrium constant with 
temperature. 

4. Thermal data on the heat of reaction and the 
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specific heats of all materials involved in the 
reaction. 

5. Physical data on viscosities and densities of 
all components as a function of temperature. 

In addition, the engineer must know something 
about the corrosiveness of the reaction system so 
that he can select suitable materials of construc- 
tion for the reactor. 

How the engineer uses these data to select the 
reactor type and size, will be illustrated in this 
and following installments. 


The Basic Design Problems 


In the limited space that we have available we 
will not be able to give worked-out examples for 
every problem in reactor design. However, we'll 
try to present sample calculations for the basic 
types of reactor designs. These are: 

1. Design of an isothermally-operated reactor. 

2. Design of an adiabatically-operated reactor 
for the same reaction conditions. 

3. Design of an exothermic reactor with con- 
siderable transfer of heat but not at isothermal 
conditions. 

4. A comparison of a longitudinal reactor vs. 
one with complete backmixing. 

5. Design of a parallel-tube fluidized-bed reactor 
for stable operation. 

6. An explanation of the modified calculation 
methods that are required for the case where dif- 
fusion to the catalyst has a significant effect. 


The Qualitative Approach 


In the past decade the chemical industry of the 
United States has experienced an enormous 
growth. A large factor contributing to this growth 
has been the constant vigilance of chemical engi- 
neers in applying new scientific principles to the 
technological problems of the chemical process 
industries. 

Important developments of recent years include 
the use of catalysis and the techniques of moving- 
and fluidized-bed operations in promoting desired 
chemical reactions on a commercial scale. 

Chemical engineers recognize the increasing im- 
portance of applied reaction kinetics and of fluid 
dynamics in formulating the basic principles of 
reactor design. Let’s discuss briefly and in a 
qualitative way how some of the principles of fluid 
dynamics may supplement those of reaction kinet- 
ics in the solution of fluidized-reactor problems. 


Fixed-Bed Reactor Most Familiar 


The oldest and most familiar catalytic chemical 
reactor is the fixed-bed reactor. Here the catalyst 
particles remain in a fixed position and the react- 
ing gases move through the catalyst bed. 

The catalyst particles are usually porous pellets 
—either cylindrical or spherical—ranging from 4 
to + inches or more in diameter. The physical 
structure of these pellets is usually such that the 
internal pore surface is infinitely greater than the 
actual pellet surface. Thus, the actual contact 
surface present is independent of pellet size. 
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However, the internal surface is available only 
through the process of diffusion which is usually 
relatively slow compared with the actual gas 
velocities through the bed. Therefore, it’s desir- 
able to use the smallest possible pellets without 
causing too much pressure drop through the bed. 

We have illustrated two major types of fixed-bed 
reactors in Figs. la and 1b. 


Longitudinal vs. Backmixing 


Fixed catalyst beds may be classified roughly 
into longitudinal and backmixing types. Fig. 2 
summarizes the characteristics of each type. 

The longitudinal bed has a long, tubular shape 
and we assume that the gas passes through the bed 
in plug flow. That is, all of the gas is assumed to 
be going through the reactor with no transverse or 
eddy currents present. 

In calculating the size of a longitudinal reactor 
by ‘use of reaction rate equations, we consider the 
distance traveled by the gas along the reactor as 
a variable which is equivalent to contact time in 
the case of batch reactors. 

Of course, longitudinal flow is not always at- 
tained. But it is a valuable concept which, like the 
ideal gas or Carnot cycle, is approached but never 
actually attained. 

The opposite extreme of longitudinal flow is that 
of complete mixing within the reactor. This is 
the case which is approached by reactors which 
have a small length-to-diameter ratio. 

In the reactor with complete backmixing the 
eddy currents are so great that the composition 
within the reactor is the same at all points The 
gas composition within this type of reactor would 
be the same as the gas composition of the effluent 
stream. At any point in the reactor the composition 
would correspond to that of highest conversion. 

Therefore, the reaction rate throughout the re- 
actor would be equal to the lowest reaction rate 
in the corresponding longitudinal reactor. We find 
that there are two serious disadvantages of the 
complete mixing type of reactor. They are: 

e For a specified conversion—especially where 
it is close to equilibrium conversion—the amount 
of catalyst and size of reactor required are much 
greater than in the case of the longitudinal re- 
actor. 

e Where the products of the reaction further 
decompose or enter into undesirable side reactions, 
the ultimate yield of desired product will not be 
as great as in the case of the longitudinal reactor. 

In actual practice most reactors are neither 
completely longitudinal nor completely backmix- 
ing. They are somewhere between the two ex- 
tremes. Generally, it is desirable to approach the 
longitudinal case as closely as possible. 


Longitudinal Type Has Advantages 


Fixed-bed reactors may be of either the longi- 
tudinal or the backmixing type but in most cases 
the longitudinal reactor is preferred because of 
the advantages presented above. The catalyst 
chamber may consist of a series of relatively long 
Since each 


catalyst tubes operating in parallel. 
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Characteristics of Flow Reactors 
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tube contains a definite measured amount of 
catalyst, it is relatively simple to obtain the same 
flow and, therefore, the same degree of conversion 
in each tube. 


But Fixed Bed Has Its Disadvantages 


There are three major disadvantages of the 
fixed-bed reactor. They are: 
eIn the case of a highly endothermic or of 
a highly exothermic reaction, it is difficult to 
transfer heat into or out of the catalyst bed fast 
enough to prevent large temperature gradients 
within the catalyst bed or even within the catalyst 
pellets themselves. In such cases, it is very dif- 
ficult to obtain and maintain an “isothermal” bed. 
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eWhere the rate of diffusion through the 
pores of the catalyst pellet is slow compared with 
the reaction rate, it is not possible to utilize the 
total surface area of the catalyst because the 
minimum pellet size is limited by the allowable 
pressure drop through the bed. 

eWhen the catalyst life is short and the 
catalyst needs periodic regeneration, the expense 
of taking the fixed-bed reactor out of service and 
of regenerating catalyst may upset the economics 
of the process. An example is the catalytic crack- 
ing of crude petroleum. Fixed-bed catalytic re- 
actors can be designed for periodic regeneration 
but this requires a complicated design and control 
system. 

Although the third disadvantage can be over- 
come by the use of a moving-bed reactor such as 
in the TCC and the Houdriflow processes (see fig- 
ures above and on p. 201), this does not neces- 
sarily eliminate the first two drawbacks listed 
above. 


Fluidization Can Help 


The use of a fluidized-bed reactor may eliminate 
all three disadvantages of a fixed-bed reactor and 
at the same time present other favorable features. 
In the fluidized-bed reactor the catalyst bed is 
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in the form of a fine powder which is suspended 
by the upward motion of the reacting gases pass- 
ing through the bed. The constant motion of the 
catalyst particles serves to prevent any tempera- 
ture gradients within the bed even where there is 
a large heat of reaction. 

Therefore, a very close approach to an isother- 
mal bed may be attained and local “hot spots” 
may be virtually eliminated. The second disad- 
vantage of a fixed bed is eliminated because the 
size of the fluidized catalyst particles is extremely 
small compared with a fixed-bed pellet. 


But It’s Not a Panacea 


The use of a fluidized catalyst may not, in all 
cases, be the panacea which some articles in the 
literature would lead us to believe. There are 
some disadvantages in the use of a fluidized-bed 
catalytic reactor, also. 

For the purpose of illustration we show a typical 
fluidized-bed reactor in the sketch above. 


Three Fluidization Difficulties 


Three difficulties which may occur in fluidiza- 
tion are slugging, channeling and attrition of the 
catalyst. 
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Slugging is the term that is used to describe 
what happens when gas passes up through the 
bed in the form of large gas bubbles. 

Channeling denotes the condition in which gas 
is not evenly distributed through the cross-section 
of the catalyst bed but is concentrated in chan- 
nels through the bed. 

Excessive attrition may be caused by poor flow 
characteristics within the bed or by the gas enter- 
ing the bed in the form of jets rather than in 
evenly distributed flow. 


Proper Design Minimizes Difficulty 


The disadvantages of a fluidized-bed reactor 
may be minimized by the use of properly-designed 
reaction vessels. It seems, however, that in most 
cases this leads to a fluidized reactor which has 
a low ratio (1 to 2) of reactor height to reactor 
diameter.* 

This low height-to-diameter ratio allows back- 
mixing within the gas. Therefore, the fluidized bed 
reactor of low height-to-diameter ratio can not 
function as a longitudinal reactor. And this means 
that one of the major advantages of the fixed-bed 
reactors—that of longitudinal flow—is not present 


* Gilliland, E. R. and E. A. Mason, “Gas and Solid Mixing 
in Fluidized Beds,” Ind. € Eng. Chem., p. 1,191 (1949). 
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in the more common types of fluidized-bed re- 
actors. The effect of this backmixing has been 
evaluated by Gilliland and Mason for the case of 
a first-order reaction. 


The Longitudinal Fluidized Bed 


We have shown previously (Chem. Eng., Oct. 
1955, p. 214; Nov. 1955, p. 217; and Dec. 1955, p. 
211) the great effect that backmixing has on the 
required holding time in a reactor, especially at 
high conversions. 

Therefore, it would seem that there is a certain 
type of reaction which can not be carried out in a 
fluidized-bed reactor because of the backmixing 
effect that fluidization causes. If we wanted to 
carry out such a reaction in a fluidized-bed reactor 
at all, we would have to use a longitudinal fluidized 
bed for our reaction zone. 

There are only two types of longitudinal homo- 
geneous reactors: a long tubular coi] and a bundle 
of short tubes operating in parallel. 

The long single coil is not suitable for either 
a fixed- or fluidized-bed catalytic reaction. There- 
fore, the type of longitudinal reactor used in 
catalysis is the tube bundle type. 

In the case of a fixed catalyst bed longitudinal 
reactor, each tube is packed with a definite amount 
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of catalyst and the gas is passed either upward or 
downward through the catalyst tubes. The com- 
parable setup for a longitudinal fluidized bed is 
more complicated. 

In Fig. 6, above, we have shown a longitudinal 
fluidized-bed reactor. This reactor has long 
parallel tubes that are filled with a fluidized 
catalyst. The passage of catalyst through the 
tubes is stabilized by an orifice at the bottom of 
each catalyst tube. 





Design for Longitudinal Fluidization 


To design a longitudinal fluidized-bed reactor 
we would first calculate the required W/F value. 
(Where W is the mass of the catalyst and F is the 
feed rate.) For this calculation we would use con- 
ventional methods. We plan to illustrate these 
methods by the use of worked-out sample problems 
in the upcoming installments. 

However, there is more to the design than just 
obtaining the W/F value. Stable operation must 
be assured. 
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There are two factors which will tend to cause 
the operation of a reactor to be unstable. They 
are: 

e Slugging of the catalyst bed. 
Uneven distribution of the catalyst in the 
tubes. 

If slugging occurs, large bubbles of gas will 
pass up through the fluidized catalyst bed and, 
therefore, all of the reactants will not contact 
the catalyst. 

Slugging is a phenomenon which occurs in 
smaller diameter tubes. It is a phenomenon which 
sets the lower limit on the tube diameter that can 
be used in the reactor. 

The minimum diameter for a given system 
usually has to be determined in a laboratory or 
pre-pilot plant setup simulating the actual process 
conditions. This is not an undue hardship since 
processes that use longitudinal fluidized-bed re- 
actors should be taken through the pilot plant 
first anyway. 

We recommend this because so little is known 
about the operation of longitudinal fluidized-bed 
reactors. 

The second problem listed above, that of keeping 
an even flow distribution of gas through the re- 
actor tubes is one that should be given very care- 
ful consideration in any design calculation. 




































Coming Next Month 


Because the problem of even gas distribution 
is such an important problem, our entire install- 
ment next month will be devoted to it. We'll 
consider some of the qualitative aspects involved 
in the problem. 

However, before we can get into the complica- 
tions of parallel flow through many tubes we will 
first review the effect of gas flow through a single 
tube. We’ll consider the case of long tubes with 
no overflow and discuss the types of parallel tube 
fluidized reactors. Also, we’ll consider the effect 
of velocity on pressure drop, explain how orifices 
stabilize the operation and how to calculate orifice 
size. 
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Get these extra years of fluid mixing 
built into every Lightnin Mixer you buy 





HERE'S JUST ONE of several hundred standard power-speed com- 
binations you can buy in Series “E” LIGHTNIN Mixers. This double 
reduction assembly provides up to 8 interchangeable mixing speeds, 
from 68 to 280 RPM. It converts easily to single or triple reduction 
for a total range of 16 standard speeds. 


“Lightnin Mixers 


MIXCO fluid mixing specialists 


eeeeoee3e#ntecete.e ® 


When you buy a mixer for fluids, you’re banking on 
long, trouble-free service. Are you getting it? 

O see five specific ways you get more mixing for 
the money when you specify turbine-type LIGHTNIN 
Mixers, check these practical questions asked by 
engineers: 


1, Can I remove and replace the mixer shaft 
easily? Yes. You can remove a LIGHTNIN 
Mixer shaft upward or downward, easily 
and safely. This adapter-type fixed bearing 
assembly grips and centers the mixer shaft, 
realigning it accurately when you replace 
the shaft. 

What if the impeller accidentally whacks 
something in the tank? Are gears protected? 
Gears are fully protected. This flexible 
coupling absorbs normal and abnormal 
shaft flexures. Coupling acts as a mechanical 
“fuse” between the mixer shaft and hollow 
drive quill. Mixer shaft is suspended on 
separate ball bearings independent of the 
speed reducer. The quill surrounds the shaft 
like a sleeve, but does not touch it. Shock 
loads on the shaft can never reach the gears. 


Can I change mixing speed later if process 
requires it? Yes—provided the new speed 
doesn’t increase mixing load beyond the 
mixer’s rated capacity. These change gears 
permit quick, simple interchange of as many 
as 16 standard speeds, from 16.5 to 420 
RPM. 

. How can I cut cost of pressure or vacuum 
mixing? Two ways. This easy-to-service 
stuffing box runs longer between packing 
changes, because it’s integral with the mixer 
mounting flange—aligned as a unit with the 
shaft bearings for true, steady running. 

And now, you can end = stuffing-box 

maintenance for good—with the easy-to- 
change LIGHTNIN rotary mechanical seal. 
The seal, not shown here, takes the place of 
a stuffing box. It stops leakage, runs for 
years without adjustment. Yet you can re- 
place it in minutes if you ever need to—with- 
out dismantling the mixer, without need for 
special skills. 
Can I change this mixer from one tank fo 
another without costly special construction? 
Certainly. You can switch a LIGHTNIN from 
open-tank to closed-tank mounting, from 
top entering to bottom entering, and vice 
versa, and adapt it for low-headroom instal- 
lation. You can make any of these changes 
using standard stock components. 


Only the LIGHTNIN drive gives you flexibility like this, to 
keep your mixing costs low over the years. 
And every LIGHTNIN Mixer you buy is guaranteed, uncon- 
ditionally, to do the mixing job for which it is recommended. 
Ask your LIGHTNIN representative (listed in Chemical 
Engineering Catalog) to explain how you can get extra years 
of fluid mixing, at low mixing cost. Or ask us by mail. 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 
send for these helpful bulletins: 
[1] B-102 Top or bottom en- 


tering; turbine, paddle, and 

propeller types: 1 to 500 HP (1 B-112 Laboratory and and vacuum mixing 

[J B-103 Top entering; pro- 
peller types: 4 to 3 HP 

(] B-108 Portable: Ys to 3 HP 

Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-d Mt. Read Blvd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


[1] B-104 Side entering: 1 to [[] B-111 Quick-change rotary 
25 HP mechanical seals for pressure 


small-batch production types 


[1] B-109 Condensed catalog ([[] B-107 Data sheet for fig- 
showing all types uring mixer requirements 
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*Winner of January Contest 


Acid Tank Pressurized Through Bubbler Type Level Gage 


Acid treating installation improved by pressurizing acid 
tank with air, discharging acid through controlled valve. 


Jorge E. Burguet 


Dept. of Engineering, Mississippi Power & Light Co., Jackson, Miss. 


We have the problem of feed- 
ing concentrated sulfuric acid 
under control of a pH meter into 
the circulating water of a large 
power plant. The purpose is to 
control alkalinity and consequent 
delignification of our redwood 
cooling towers. Following much 
trouble with the use of propor- 
tioning pumps, we hit on a sim- 
ple variation of the old air dis- 
placement method which operates 
very satisfactorily, enabling us 
to hold the water at pH 7.2, with 
a variation of no more than 0.2 
pH units. 

The main novelty of this ar- 
rangement is that our displace- 
ment air accomplishes two use- 
ful purposes. It is introduced 
through a pneumatic or bubbler 
type liquid level gage and so 
gives a continuous level measure- 
ment. In addition, by introduc- 
ing somewhat more air than is 
ordinarily required for the gage, 
enough air is provided in the 
tank for displacing the maxi- 
mum flow of acid, which is less 
than 2.0 gph. Tank pressure is 
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high enough to push acid through 
the discharge line and an auto- 
matically controlled valve (con- 
trolled from a pH meter), to the 
point of acid use. Acid flow re- 


quirements are generally small: 
in one installation, about 0.03 
gpm., and in another, 0.15 gpm. 

The drawing shows the prin- 
cipal features of this arrange- 
ment. Acid is stored in a 10,000- 
gal. tank which is provided with 
a 2-in. fill line; a 4-in. discharge 
line from a point 8 in. off the 
tank bottom; a 3-in. auxiliary air 
line with a 15-psi. reducing valve 





*% Winner of February Contest—John T. Selldorff 


“Control Valves for Narrow Flow Range” 


How Readers Can Win... 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 


$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100 
prize. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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Vogt Tube-Type Molding Machines 
have been adapted indicates their 
definite value in the chemical 


processing field. Adaptation 
possibilities are virtually unlimited 
and you may request detailed 


technical information from our 


(litemalic Jub e Jyp e engineers without obligation. 





Address Dept. 24-RIC 


MOLDING MACHINE 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 
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for optional manual pressuriz- 
ing; and a 13-in. pressure relief 
line containing in parallel a 
safety valve set at 25-30 psig., 
and a manual relief valve. In 
addition, the tank is provided 
with a bubble-pipe type of liquid 
level gage which is read on a 
manometer. The manometer is 
valved off from the tank when 
using the auxiliary air to prevent 
the possibility of blowing acid 
back into the manometer. 

The level gage tank unit is 
connected to the manometer unit 
by three plastic pipes, one to 


bring the incoming air to the 
head of the tank unit, one to 
bring the static pressure in the 
3-in. bubble pipe to one leg of 
the manometer, the third to 
equalize the tank pressure with 
the other leg of the manometer. 
Thus the measurement shown by 
the manometer is proportional to 
the actual depth of liquid in the 
tank above the bottom of the 
bubble pipe. 

Instrument air at 20 psig. 
passes first through a small mois- 
ture trap made of a piece of 
4-in. pipe. It then flows through 


a bubble bottle to permit adjust- 
ing the air flow rate, and into 
the level gage drop pipe. Because 
of the small flow of acid required, 
air consumption is almost neg- 
ligible. Acid discharges through 
a small sludge pot made of a 
piece of 8-in. pipe to protect the 
subsequent automatically con- 
trolled valve against possible 
sludge carry-over from the tank. 
This valve is a 3-in. single-seated 
control valve with an approxi- 
mate equal-percentage character- 
istic, made with Hastelloy B 
body and trim. 
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Shorteut Chart for Standard Deviations 


Dale S. Davis 


Professor of Chemical Engineeriy 
Blacksburg, Va. 


Chemical engineers often neg- 
lect to apply elaborate statis- 
tical treatment to their test data 
because they cannot spare the 
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19, Virginia Polytechnic Institute, 


time and because the usual pro- 
cedures are not suitable for small 
numbers of observations. How- 
ever, shortcut methods*** that 


require relatively little computa- 
tion are now available for situa- 
tions where the number of obser- 
vations is small. 

Calculation is further facili- 
tated by means of the accom- 
panying nomograph, which was 
constructed through application 
of methods previously described. 
The chart solves the following 
equation 


S = 100 KW/X 


where S = standard deviation, 
percent; K = deviation factor, 
which is a function of the num- 
ber of observations n as defined 
by the table: 


n K eae 4 n K 

2 0.89 5 0.43 8 0.35 
3 0.59 6 0.40 9 0.34 
4 0.49 7 0.37 10 0.33 


W = range of observations (dif- 
ference between the high and 
low values) ; and X = arithmetic 
mean. 

The use of the nomograph is 
illustrated as follows: What is 
the standard deviation when the 
range of eight observations is 
0.40 and the arithmetic mean is 
4.4? Following the key, connect 
0.40 on the W scale with 4.4 on 
the X scale and note the inter- 
section with the a axis. Connect 
this point with 8 on the n scale 
and read the desired standard 
deviation on the S scale as 3.2%. 
REFERENCES 

1. Dean, R. B., and W. J. Dixon, 
Anal. Chem., 23, 636 (1951). 

2. Dixon, W. J., and F. J. Massey, 
“Introduction to Statistical Analysis,” 

239, McGraw-Hill Book Co., New 

ork, 1951. 

3. Reitz, L. K., A. S. O’Brien, and 


), 

Ye 

T. L. Davis, Anal. Chem., 22, 1470 
(1950). 
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Automatic \ Temperature Control 


its simple..dependable! 


hat rough sketch above tells the story. It Cost ... only about $100! It’s good economy to 
shows Sarco’s simple electric indicating tem- specify AUTOMATIC temperature control for ALL 
perature control ... and what it can do for you. control jobs, not just the big ones. So mail the 
Really mighty simple, isn’t it? Yet, it’s adjust- coupon now for complete information. 
able, indicating and provides dependable accuracy 
to + %°F. No gadgets that call for a technician 
to read and repair! So simple, so trouble-free .. . 
maintenance is seldom, if ever, needed. 
Turn one knob to change the temperature con- 
trol setting. Large, easy-to-read scale shows you 
both the actual and the set temperature. 


Sarco Company, Inc., Empire State Bidg., New York 1, N. Y. 


Please send information on your simple, 
inexpensive temperature controllers: 


( Self-powered type for use on 





SEQUENCE CONTROL 


And this Sarco electric temperature control is 
versatile ... it offers you many sequence combina- 
tions such as: 

* Step-heating 

* Heating and cooling 

* Wide limit control 

* Temperature control plus 

operation of signal devices 





() Electric indicating type for use on. 
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Installing a Propane Dryness Indicator 


Luis G. Vazquez 


Chemical Engineer, Natural Gasoline Plants, International Petroleum 


Co., Ltd., Talara, Peru. 


Finding the proper location 
for a cobaltous bromide tester 
for the continuous indication of 
liquid propane dryness is not an 
easy task. This instrument is 
specified by the Natural Gasoline 
Association of America(NGAA), 
and it is recommended that it 
be taken into the field and con- 
nected directly to the sample 
source whenever possible. 

A convenient place for it in a 
natural gasoline distillation plant 
is to locate it in the small build- 
ing for the vapor pressure re- 
corder, right among the towers 
used for controlling the product 
specifications. It is generally 
easy to find room and install the 
apparatus in this sheltered spot. 

Vapor for the dryness indi- 
cator should be taken off from a 
small vaporizing chamber which 
can be installed in the bypass 
line to the vapor pressure re- 
corder. This can be as small as 
3 liquid gal., plus 30% vapor 
space, with a diameter close to 
its length, or about 10 in. I.D. x 
12 in. long. Although the NGAA 
has specified 15 to 20-gal. sam- 
ples, it is possible to get a sensi- 
tive test with 3 gal. 

The vaporizer should have in- 
let and outlet connections on the 
same level, and an internal par- 
tition to force liquid flow through 
the bottom of the vessel. Vapor 
above the liquid must be in equi- 
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librium with the liquid itself to 
insure the same proportion of 
water in each phase. A 2-in. line 
from the top of the vaporizer 
carries vapor to the dryness 
tester. 

The vaporizer should have a 
sight gage glass and valves for 
regulating flow to hold a constant 
level. Evolution of vapor from 
the liquid propane upsets the 
vapor pressure to some extent, 
so it is better to use a separate 
stream to the vapor pressure 
recorder, for example, the indi- 
cated bypass line, and to operate 
with the vaporizer outlet closed. 

The cobaltous bromide tester 
itself is made according to the 
NGAA specifications and ar- 
ranged as in the sketch. The sec- 
ond valve shown at the inlet con- 
nection is for purging the line 
when starting up. The usual cool- 
ing arrangement is an ice-and- 
water bath to cool the coil to 
32 F. If automatic cooling is 
preferred, a liquid-oil bath can 
be substituted, with a propane 
expanding line passing through 
it and some simple thermostatic 
control device added to regulate 
the refrigerant and hold the 
temperature at the recommended 
value. 

In operation, change of the 
cobaltous bromide sample from 
green or blue, to lavender or 
pink, will be reported as “wet.” 


Estimating Steam Film 
Coefficients Under Vacuum 


Liang-tseng Fan 


Dept. of Chemical Engineering, 
West Virginia University, Mor- 
gantown, W. Va. 


The problem of estimating the 
condensing film heat-transfer co- 
efficient for steam condensing at 
pressures less than atmospheric 
is often encountered in the proc- 
ess industries. Exhaust steam 
from turbines, and water vapor 
from vacuum dryers and stills, 
are nearly always condensed be- 
low atmospheric pressure. 

The condensing film _heat- 
transfer coefficients for vapors 
condensing on the outside of 
tubes, as is most often the case 
in practice, can be estimated by 
the following equation which is 
presented in most standard ref- 
erences on heat transfer. 


hm = 1.5 oy (4 G/ps)-™ (1) 
where ¢, = (kf p/*g/ uj)” 

andG = W/L N, (for horizontal 

tubes) 
orG = W/x D. N; (for vertical 
tubes) 

The use of this equation re- 
quires a knowledge of the tem- 
perature of the condensate film 
as well as the corresponding val- 
ues of thermal conductivity, vis- 
cosity, and density. A simplified 
equation is available for steam 
but is valid only at atmospheric 
pressure. 

The writer has found that ¢, 
and yp, of steam below atmos- 


Nomenclature 


D, Outside diameter of tube, ft. 

G _ Condensing load, Ib./(hr.) (lin. ft.) 

é Acceleration due to gravity, ft./ 
(hr.) (hr.) 

h», Mean value of heat-transfer. co- 
efficient of condensate film, Btu. / 
(hr.) (sq. ft.) (°F.) 

k; Thermal conductivity of conden- 
sate at ty, Btu./(hr.) (sq. ft.) (F.) 
Length of tube, ft. 

Number of tubes 
Temperature of condensate film, 
°F 


Condensing rate, lb. /hr. 
A dimensionless group, 


1s 
( k*; p*y 8 ) 
ay? 


Absolute viscosity of condensate 
at ty, Ib./(hr.) (ft.) 

Density of condensate at fy, 
Ib./cu. ft. 
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The DeBothezat Bifurcator is a direct-driven fan in a divided housing. Fumes 
bypass the motor which always stays clean, cool and accessible. Installs 
like a section of duct-work ... vertically, horizontally or at any angle. 








Got a fume problem? 
WE’VE A 30-YEAR FILE OF 


® 
When you specify a Bifurcator, you get 30 years experience, 
from two sources. Not only the experience it takes to design 











top efficiency into a split housing fan . . . but the experience 
it takes to properly apply this fan to your specific fume prob- 
lem. Production tooling assures accurate reproduction of 
wind-tunnel tested Bifurcator units. That’s why DeBothezat 
Bifurcator Fan performance always proves your judgment 
was right — for insisting on a DeBothezat Bifurcator. Send 
for free Catalog DB-37-55. 





ae bebchodobid 


DeBOTHEZAT FANS DIVISION, DEPT. CED-456 
American Machine and Metals, Inc. 
East Moline, Illinois 


1 Send Bulletin DB-37-55 containing complete data on 
the Bifurcator for exhausting fumes. 


(1) Have a DeBothezat representative call. 
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pheric pressure can be closely 
approximated by the following 
empirical equations: 


oy, = 550 + 25; (2) 

uy = 0.1 + 150/t, (3) 
where t, is the temperature of 
the condensate film. 

With the aid of the above re- 
lationships, it is possible to esti- 
mate the condensing film heat 
transfer coefficient for steam 
condensing under vacuum, know- 
ing only the temperature of the 
condensate film and the condens- 
ing load. Thus, the calculation is 
greatly simplified. The following 
example illustrates the method. 

Example—Steam is condensed 
at the rate of 1,600 lb./hr. out- 





side a 3-in. horizontal tube 16 ft. 
long. The temperature of con- 
densate film is known to be 100F. 
Estimate the heat-transfer co- 
efficient of condensate film. 

Solution—The condensing load 
G = 1,600/16 = 100. Then, from 
Eqs. (2) and (3), ¢ = 550 + 
25(100) = 3,050; and uw, = 0.1 + 
150/100 = 1.60. Substitution of 
these values into Eq. (1) yields 
him =1.5 (3,050) (4 K 100/1.6)—* = 726 

Solving the original equation 
with G — 100, hr = 1.66, k, = 
0.363, p, = 62.0 and g = 4.17 x 
10° gives h,, = 731, which de- 
viates less than 1% from the 
value of 726 found by the short 
method. 
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Graph Solves Three-Component Mixtures 


Arturo Vera, Jr. 


Chief Chemist, Puerto Rico Cement Corp., San Juan, P. R. 


When dealing with mixtures 
of three components, the tri- 
angular chart is a handy graph- 
ical device which can save tedi- 
ous calculation. It can be used 
where the mixture is to be made 
from three materials such as ores 
or minerals, each of which con- 
tains various proportions of the 
three wanted compounds. 

Its use depends upon the well- 





known property of the equilateral 
triangle in which the sum of the 
perpendiculars from any point 
in the triangle to the adjacent 
sides is equal to the altitude of 
the triangle. If the point repre- 
sents the desired composition 
and the altitudes represent per- 
centages of tke three components 
(each apex being 100% of that 
component), their sum is 100%. 





As an example, take a quarry- 
ing operation where a mixture of 
three different raw materials in 
definite proportions is needed to 
form a specified mix. In making 
cement, limestone, clay and sand 
are proportioned together to 
form a desired raw mix which 
is subsequently calcined to a 
clinker. However, quarry mate- 
rials are not uniform, different 
sections yielding dissimilar lime- 
stones and clays. 

This being the case, it is de- 
sirable to have a rapid method 
for determining, first, whether 
the desired mix can be reached 
with the available materials; 
and second, if so, by using what 
proportions? 

Given the tabulated informa- 
tion for composition (on the ig- 
nited basis) for four limestones 
from the limestone quarry, and 
four clays from the clay pit, find 
out which mixtures with sand 
(99.0% SiO., 1.0% R.O,, ignited 
basis) will produce a clinker of 
22.5% SiO, 9.9% R,O, and 
67.6% CaO, ignited basis. 


Limestones, Ignited Basis 


Compositions for the desired 
clinker and the nine available 
raw materials are plotted on the 
triangular chart. Then in turn 
connect S (for sand) with each 
of the limestones (L,, L,, L. and 
L,) and connect each of these in 
turn with the four clays (C,, C., 
C. and C,) to form a total of 16 
triangles. Only a few of these 
are shown on the chart to avoid 
confusion. 

Any of these triangles which 
encloses the composition of the 
desired clinker represents a pos- 
sible combination of the raw ma- 
terials. (For example, S-L,-C,, 
S-L,-C,, S-L,-C,, S-L,-C., S-L,-C,, 
S-L.-C,, S-L.-C,, S-L.-C,., S-La-C,, 
S-L,-C,, S-L.-C..) Any triangle 
which does not enclose the de- 
sired clinker composition does 
not represent a possible combina- 
tion. (For example, S-L,-C,, 
S-L,-C., S-L,-C,, S-L.-C,, S-L.- 
C..) 
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Even hard-to-dry, heat-sensitive 
chemicals are easy to process 






with conical, rotary 
DRYEHR-BLENDERS 


These Glass-lined vessels 
assure freedom from contamination . . 
flexibility of use . . . shorter drying 
cycles ... uniformity of product... 
elimination of handling and 
sticking losses 













LASCOTE conical, rotating Dryer-Blenders 
give you speed, ease and efficiency for drying 
and blending a broad range of corrosive and heat- 
sensitive materials, using either steam or hot water. 
As the dryer rotates, it imparts a tumbling action 
that results in continuous, uniform drying and 
blending of the material. Non-corrosive, glass- 
lining assures product purity. Ease of handling 
and non-sticking properties of the glass-lining 
reduce product losses. 

Glascote Dryer-Blenders are ideally suited for 
handling heat-sensitive materials. By using hot 
water in the jacket, very low drying temperatures 
can be obtained. Continuous exposure of new sur- 
face shortens drying cycle and prevents over- 
drying and caking of material. 

Standard glass-lined Dryer-Blenders are built 
in the following capacities — 5 to 35 cu. ft. and 
larger on request; operating temperatures — liner 
500° F, Jacket 650° F; operating pressures — 
tank full vacuum to 25 psi, jacket 65-75 psi (50-60 
psi with tank at full vacuum). Acid or acid-alkali 
glass-linings are available. Complete specifications 
available on request. 































f Installed at the Chicago 
Our standard one year guarantee continues to Heights, Ill., plant of the 
apply to all Glascote glass-lined products. Viste Coates Seana, 


this Glascote conical, ro- 
tary Dryer-Blender makes 












possible uniform, short- 
cycle drying of several ma- 
terials which couldn’t be 
dried in any other way. 
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CLEVELAND 17, OHIO Ask the representative who calls on you for all the facts about Glascote 
Sales Offices or agents located in products — reactors, receivers, cond 1 forage tanks and 
New York ¢ Philadelphia * Union, N. 3. ¢ Chicago * Cleveland accessory products. Or, if you prefer, aiie direct. Glascote Products, Inc., 






Dayton * Houston « Los Angeles « Toronto « Montreal Cleveland 17, bsidi 
Export Sales: A. 0. Smith Corp., International Division, Milwaukee 1, Wis. ere « evaeiaieny of A. O. Smith Conperetion. 


subsidiary of AO.Smith Corporation 


World’s largest manufacturer of glass-lined steel products 
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Life 


on the Chemical Newsfront 


CHEMICAL 
PROGRESS 
WEEK-APRIL 23-28 


A BETTER AMERICA 
THROUGH CHEMICAL PROGRESS 


MOLTEN METAL SPECKS 
BOUNCE OFF NEW PLASTIC, 
HT-CR-39 polymer (left), made 
exceptionally heat and abrasion 
resistant by Cyanamid’s triallyl 
cyanurate. The sparks leave the 
astic surface unmarred (inset, 
Jef) but fuse to glass (inset, right). 
Developed by Cast Optics Corp., 
Hackensack, N. J., HT-CR-39 
rivals optical glass in clarity. It 
ains flat and rigid even at 
230° F, where acrylics become 
fluid. By the Taber test, it is 35 
to 45 times as abrasion resistant 
as the acrylics. Triallyl cyanurate, 
a new chemical combining three 
allyl groups with the exception- 
ally stable triazine nucleus, con- 
fers to a wide variety of resins a 
high heat distortion point, high 
temperature stability, stable elec- 
trical properties and high resist- 
ance to solvents, chemicals and 
fire. (New Product Development De- 
partment, Section ™) 


LOADING COSTS HAVE BEEN CUT as much as 50%, and unload- 
ing costs as much as 75% by the use of AccopaK® Paper Pallets over 
a year-long test period in Cyanamid and customer plants. In han- 
dling a flaked chemical in multiwall bags, loading cost was reduced 
from $27.80 per car to $17.77. The receiving plant reported that 
unloading costs fell from $22.86 to $4.06. Labor savings are dra- 
matic: in another case, loading time was cut from 12 to 6.8 man- 
hours, unloading time from 8 to 1.2 man-hours. With this pallet, a 
kraft paper sling between two spiral-wound paper tubes, unitized 
loads can be tiered without use of space-wasting platforms. Crush- 
resistant tubes allow easy re-entry of lift truck bayonet forks with- 
out damage to adjacent bags. Today, Accopak Pallets are available 
to plants handling he. materials. (Industrial Chemicals Division) 
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NEW COSMETICS AND PHARMACEUTICALS 
based on ArEro* Glycolonitrile are joining other 
fine products in medicine cabinet and vanity. Of 
particular interest are N-substituted sarcosinates, 
surfactants which provide antienzyme action, make 
an excellent shampoo base, provide dispersion and 
wetting in aerosol formulations, shaving creams 
and synthetic bar soaps. Glycolonitrile also is a 
valuable intermediate in making calcium and iron 
sequestrants. N-methylglycine, another derivative 
of glycolonitrile, is used as a stabilizer for diazo 
compounds, which are intermediates in dye manu- 
facture. A new bulletin on properties and applica- 
tions of glycolonitrile wil be sent on request. 
(Industrial Chemicals Div., Dept. C) 





NOW HYDROGEN GENERATORS COME “PACK- 
AGED”! This generator was designed, fabricated, 
pretested and shipped as a unit within four months 
after the contract was awarded to Chemical Con- 
struction Corporation, a subsidiary of Cyanamid. 
Two weeks after start-up, the generator exceeded 
performance guarantees—55,000 Scrp of gas with 
a purity of over 98% hydrogen. Cuemico produces 
“packaged” hydrogen generators of this type in 
various capacities to produce hydrogen as needed 
by the chemical, metallurgical and petrochemical 
processing industries. (Chemical Construction Corp.) 
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BIGGEST REINFORCED PLASTIC BOAT TAKES SHAPE. A revolutionary new 
method was used to construct the 42-foot ketch Arpege, destined for a two-year 
scientific voyage in the South Pacific. Biggest sailboat ever made with reinforced 
plastic hull, it was built without permanent mold or expensive tooling. A thin 
inner shell of mahogany veneer, shaped over conventional hull forms, was cov- 
ered with Fiberglas cloth and a specially compounded mixture of Laminac® 
Polyester Resins. A minimum of 19 layers was applied, with 30 layers in the keel 
sections. Several final coats of pigmented resin completed the job. Stronger than 
steel, pound for pound, the hull is impervious to marine borers, rot and warping, 
and is relatively unaffected by the elements. (Plastics and Resins Division) 


NOW SOIL GETS A “SHOT IN THE ARM”! To meet growing demands for liquid 
fertilizers that can be injected directly into the soil, Cyanamid has introduced its 
new AMANOL* Nitrogen Solutions. Applied when plowing, discing or cultivating 
(eliminating an extra step), solutions are injected 4 inches below the surface to 
prevent escape of ammonia into the air. This ammonia becomes fixed on soil 
particles and is released slowly for long feeding, right in the feeding zone. These 
solutions may also be metered into irrigation water for use in flood-type irrigation 
systems. (Agricultural Chemicals Division) *Trademark 


Additional informa- 
tion may be ob- 
tained by writing on 
your letterhead to 
the Division of 
American Cyan- 
amid Company in- 
dicated in the cap- 
tions, 


Building for the Future Through Chemistry 








You and Your Job 


EDITED BY H, T,. SHARP 
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HERE’S HOW 


You Could 


EVERYBODY 


os 


scribed here troublec 
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$e Treated Better 


WINS. 


With the program de- 


headlines like the above can be 


erased and both you ta your company can profit. 


Herbert R. Northrup, Penn/exas Corp. 


Success of the engineer §nions 
and the concern they have faused 
people in management ajd the 
professional societies is kit one 
symptom the discontent bwewing 
among engineers. Salary faequi- 
ties, recruiting and hirin# prac- 





HERBERT R. NORTHRUP has 
only recently been nam vice 
president, industrial relat ;ms, of 
Penn-Texas. He was fiimerly 
senior industrial relatiom: con- 
sultant for Ebasco Servic)s. Au- 
thor of many articles an® three 
books, Mr. Northrup orfyinally 
described the program fe dis- 
cusses here to the NaticFal In- 
dustrial Conference Boar at its 
New York meeting, Jan. £@, 1956. 
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tices, poor use of trained men, 
lack of status and recognition— 
all are current sore spots. They 
are results of poor administra- 
tion now intensified by “the en- 
gineering crisis.” 

This engineering crisis results 
from a desperate under-supply of 
talent. Twenty years ago, the 
Bureau of Labor Statistics found 
that 10% of all engineers were 
unemployed, and about twice as 
many were performing non-pro- 
fessional work. Today, not only 
do we face a serious shortage of 
engineers, but, assuming the 
prognosticators are more accu- 
rate that they were when they 
advised college men to stay out 
of engineering, we may expect 








that we shall be short of engi- 
neers for at least the next decade. 

And, if ordinary engineers are 
in short supply, experts in spe- 
cial lines and heavily experienced 
personnel are almost unavailable 
through ordinary channels. 

It follows, therefore, that per- 
sonnel administration for engi- 
neers must be geared, not only as 
a tool for getting engineers and 
then keeping them happy once 
they’re on the payroll, but also— 
and much more important—as a 
means for maximum use of the 
engineers who are on the job. 


Proper Selection Comes First 


Personnel administration for 
the engineer, as for any other 
employee begins with proper se- 
lection. 

No matter whether skills are 
in short supply or not, a square 
peg doesn’t fit into a round hole. 
Employment of people unquali- 
fied for the job not only leads to 
bad workmanship, but, more im- 
portant, to bad morale through- 
out the shop. No effective worker 
likes to see an unqualified person 
working next to him with the 
same title and presumably a 
comparable salary. 

Few things lead to more turn- 
over among engineers than the 
wholesale hiring of inadequate 
personnel—unless it’s the phony 
promises made to engineers by 
over-eager and under-scrupulous 
recruiters. 


Recruiting vs. Pirating 


Check your Sunday papers. 
You will be amazed at promises 
made to prospects. Why, South- 
ern California airplane manufac- 
turers even promise sunshine! 
I guess they figure that by the 
time you get to Los Angeles the 
smog will disappear and every 
one will bask happily in sun- 
shine ever after. 

Of course, the East cannot 
claim to be too holy about this 
thing. I understand that plants 
out on Long Island, or even in 
New England, promise good com- 
muting to any engineer joining 
their force—not to mention a 
top salary, free time to pursue a 
course of his liking, a dream 
cottage and a ride on the first 
rocket to the moon. 
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LOUISVILLE DRYERS are fitted to your job for faster, more efficient performance—lower cost in the long run! 


























PRE-TESTING IN PILOT-PLANT OPERATION TO ASSURE PERFORMANCE 


LOUISVILLE METHOD 

1. Initial survey and analysis of your particular problems. 

2. Pre-testing in pilot-plant operation to assure performance. 

3. Accurate design to meet your specific needs. 

4. Top-quality fabrication in General American’s own shops. 

5. Follow-up checks after installation to guarantee mechanical perfection and efficiency. 


LOUISVILLE DRYING MACHINERY UNIT 


GENERAL AMERICAN TRANSPORTATION CORPORATI 
Dryer Sales Offices: 139 South Fourth Street > Louisville 2, Kentucky 
380 Madison Avenue « New York 17, New York 
TRADE General Offices: 135 South La Salle Street * Chicago 90, Illinois 
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After the engineer takes a ride 
on the Long Island Railrid, or 
gets stranded on the New j{faven 
and trips to the moon rem:"in pie 
in the sky, disillusionme{t can 
be pretty strong. 

Joke about this fantas#c ad- 
vertising as we may, it 
only high class piracy 
sometimes not too high c 
that. It creates problems 


College Man vs. Older Man ¥ 
While we are on the 


student who does not ha 
by his junior year is like] 


plan. If he hasn’t been th¥s suc- 
cessful, there’s probablyfa re- 
cruiter who will promise}it and 
more. 

In the meantime, the etgineer 
who had the misfortuney to go 
to work five or ten years afro may 
be plodding along, getting; him- 
self an increase whenevf2r the 
local union has won one for the 
rank and file. 

To say that this is a sijuation 
requiring the attention & man- 
agement is probably thegunder- 
statement of the year. ¢ 


Salary Inequities Hurt 


I suggest that mana'zement 
should spend as much effort on 
holding the engineers it has as 
it does on getting new ones. 
And one of the first things that 
requires attention is the salary 
schedule for men on the job over 
five years. Starting rates have 
climbed considerably faster than 
the salaries of engineers who 
have stayed on the job. Yet, ex- 
perience is something no college 
can hand out with a B.S. degree. 

There is an old adage in in- 
dustrial relations: People are 
more concerned about what the 
other fellow is paid than what 
they get themselves. And with 
starting rates much too close to 
rates paid for experience, this 
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leads to dissatisfaction and turn- 
over. 

The newly-recruited engineer 
finds that this salary is so close 
to that of his superior that he 
cannot get ahead except at a 





The engineer finds that he 
is close to the bottom of the 
salary scale considering the 
work he does. For almost 
three generations, engineers 
have been waiting for the 
professional engineering so- 
cieties to make even a gesture 
in their behalf, but meetings 
of these groups seldom make 
any reference to the economic 
status of this wage-earning 
class of members. 

George Meany, Pres- 
ident 
AFL-CIO 








painfully slow pace. And, when 
the experienced men fc out 
what the recruits are paid, they 
begin to read the want ads with 
renewed interest. 


Developing a Constructive Program 


All of this has been more in 
the nature of caustic comments 
on present practice than a con- 
structive program for the future. 
But I believe a constructive pro- 
gram can be developed and oper- 
ated despite the aggravations of 
the current engineer shortage. 

I believe also that the develop- 
ment and operation of this pro- 
gram is a fundamental responsi- 
bility of management. 


Not a Job for Unions 


The approach of the various 
engineer unions is, at best, a 
constructive irritant. The unions’ 
role among professional em- 
ployees is, and promises to be for 
many years to come, a minor one. 
Most so-called unionized “engi- 
neers” are actually draftsmen or 
others of less than professional 
rank. Since the very idea of pro- 
fessionalism is fundamentally 
eulogistic, and since unions by 
their propaganda and actions 
emphasize (and indeed appear to 
believe) that “after all, we are 
all workers,” I don’t look for any 
marked increase in their ranks. 

Nevertheless, the existence of 


unions ready and able to take 
action of the basis of discontent 
should warn management — if 
management isn’t already con- 
vinced by the shortage — that 
“business as usual” toward engi- 
neers can greatly add to the 
complexity of the problem. 


Not a Job for the Societies 


Because the professional so- 
cieties are managed by people 
drawn from the professions, who 
are conversant with professional 
ideals, practices and aspirations, 
most managements would prob- 
ably prefer to deal with them 
rather than with unions—if a 
choice must be made. 

Yet with all due regard to the 
outstanding accomplishments of 
the great engineering societies, 
management cannot rely on these 
organizations to supply a com- 
petent personnel program. In- 
terest of the societies in the 
problems of the employed engi- 
neers—as contrasted with the 
self-employed one—dates largely 
from the depression and the en- 
trance of the unions into the 
engineering field. 

At least until recently the so- 
cieties’ approach has been defen- 
sive in character, concentrating 
on securing separate bargaining 
units for groups of engineers 


Professionalism is a phony 
set up by big business. 
James B. Carey, Vice 
President 
AFL-CIO 











threatened with being engulfed 
by industrial unions. Although 
the societies have widened their 
horizons in the personnel field, 
they simply aren’t equipped to 
do the job for the engineer- 
employee which must be done 
today, and which only good man- 
agement can satisfactorily ac- 
complish. 


Basics of the Program 


The program which I advocate 
has as its basic philosophy the 
premise that engineering and 
other professional employees 
should be treated both as 

eMembers of the manage- 
ment organization. 
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Pressure reduction normally handled by 4100UR Wizard. If 
inlet pressure to main valve falls below a predetermined amount 


Type 4101U snap-acting Wizard bleeds pressure off Type 164A 
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PRESSURE CHANGE 


CONTROL SPRING ON DIAPHRAGM FOR 


switching valve causing 3-way valve to change position so as to RANGES PS! FULL VALVE STROKE, PS! 
close control line pressure and bleed main valve diaphragm 3 16:15 y] 
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pressure to atmosphere. Main valve will stay closed until inlet : to a 7 
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FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


MATERIALS 


Zinc die cast body and sprina case 
composition diaphragm and valve disc 
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YOU AND YOUR JOB... 


¢ Members of a profession 

In the first category are such 
practical items as fair compen- 
sation, practical recognition as 
part of management and appro- 
priate methods to bring griev- 
ances to top management’s at- 
tention. The second includes 
time and facilities for research, 
study, reading, publishing and 
otherwise maintaining profes- 
sional status—and a job whose 
emphasis is not on day-to-day 
output but on ideas contributed 
to the long-run worth of the 
business. 


How to Set Salaries 


In determining professional 
compensation, top management 
might well consider these rules: 

e Have an objective current 
salary evaluation so that job con- 
tent is fully considered. 

¢ Pay a salary based on rea- 
sonable area-industry considera- 
tions. 

¢ Keep salary and prerequi- 
sites of professionals well above 
those of the rank and file 
workers. 

These points are all self-ex- 


When a fellow learns that 
men with a good deal more 
experience make only a few 
dollars a month more than 
new men, one of the real in- 
centives to growth is re- 
moved. 





John E. Taft, Vice 
President 

Engineers & Scien- 
tists of America 


planatory. But to the third let 
me add that not only compensa- 
tion but also status is involved. 


Being Part of Management 


Professional employees like to 
fee] that they are part of man- 
agement — as indeed they are. 
But many top managements, by 
failing to consult them on pro- 
grams and policy, encourage 
them to think otherwise. 

Some of the most success- 
ful personnel programs dealing 
with professional people include 
monthly meetings with top man- 
agement at which production or 
research requirements are fully 
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discussed and the ideas of all 
brought out. Other plants prefer 
regular informal gatherings at 
which the professionals are taken 
into top management’s confidence 
on production or development 
plans and urged to give frank 
opinions. 

The results not only have 
raised the professional’s morale, 
but have generally taught top 
management something about 
the technical requirements of 
their company’s production proc- 
esses. 


Handling Grievances 


Professional workers, like any 
others, have grievances. Ade- 
quate machinery needs to be de- 
veloped to bring these to light 
and to remove them promptly, 
simply because so much of the 
company’s future depends on 
these workers. 

The type of grievance machin- 
ery can vary. In small plants the 
“open door’ may suffice; in 
larger companies more formal- 
ized channels would seem called 
for. The National Industrial 
Conference Board has published 
an interesting study* of how 
such channels work. 


How One Firm Beat Routine 


If it is true that workers in 
general want recognition as hu- 
man beings, as well as economic 
return for their labor, it’s doubly 
true that professionals require 
such recognition. 

For example, one large con- 
cern found that despite high 
compensation and fine working 
condition, morale of its engi- 
neers was at a very low ebb. In 
digging into the situation it 
found that for some years these 
men had teamed on highly im- 
portant defense work. But while 
this was interesting during the 
first two years, it became routine 
thereafter. 


* Studies in Personnel Policies, No. 
109, 1950. 


To men who have achieved pro- 
fessional status through superior 
abilities and long study, routine 
work is horribly depressing. 
Realizing this, the company at 
its own expense authorized each 
engineer to spend part of his 





Many grievances may arise 
relative to wages and work- 
ing conditions, and since an 
individual is unable to accom- 
plish the desired results (on 
his own), it is mandatory that 
he help form and belong to 
an organization which will 
carry on collective bargaining 
with his employer. 

Russell M. Steph- 


ens, President 
American Federation 





of Technical En- 
gineers, AFL-CIO 








time during the next six months 
in developing ideas he had 
gained from his defense work 
experience. The company then 
held a conference at a prominent 
winter resort where each man 
read a paper on his project then 
discussed it with other members 
of the staff. 
Results were three-fold: 

eImmense improvement in 
morale and enthusiasm. 

eSharp decline in engineer 
turnover. 

¢Scientific and engineering 
knowledge which vastly aided 
the company’s expansion pro- 
gram and which could not have 
been gotten otherwise. 


Giving Practical Perquisites 

The rapid advance of knowl- 
edge makes it tough for the pro- 
fessional to keep up with his 
field. The more conscientious 
must spend evenings reading the 
latest books and journals; others 
let them slide and their work 
(and the company’s) suffers. 


Next Month: Profile of the Project Engineer 


Project engineers handle the rugged job of organizing, planning, 
directing and controlling the engineering and building of process 
plants. Their work takes generous measures of both engineering and 
management skills. How they’ve developed these skills, how they use 
them and how much they’re paid for using them formed the basis for 
a recent study. You’ll get all of the results in May’s You and Your Job. 
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PROCESSES: 


‘ 


lon exchange 


‘swaps’ chemicals in solution at high speed 


... purifiés, recovers, concentrates, separates. An example: 


How Uranium is Extracted From Ore 


RAS 


Y, 











URANIUM OXIDE 
(70 to 90% pure, ready 
for process plants) 


nooo 
“OOooov 


CONCENTRATING 
by lon Exchange 


























lon Exchange Cuts Uranium Costs 


One reason uranium is costly is because 
it’s spread so thin. Even a ton of good 
ore contains only 10 lb. of uranium 
oxide. And when that ton of ore is dis- 
solved, its 10 lb. of uranium is hidden 
in 5 tons of leach solution! 


e Solutions that dilute would be al- 
most too expensive to handle if it 
weren't for the ability of ion exchange 
to pick out “the needle in the haystack.” 
Take the above example... ion 
exchange-precipitation takes the 10 |b. 
of uranium out of the 10,000 lb. of 
leach solution in one simple step...then 
delivers it in as little as 12 lb. of con- 
centrate! It also discards other elements 
that generally stick close to uranium 
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... eliminating special up-grading steps. 
The results: more uranium per ton of 
ore and at a lower cost than by former 
methods. .. and higher grade uranium 
that cuts subsequent refining costs. 

e That’s why Permutit ion exchange is 
at work at African, Canadian and U. S. 
uranium mines. 

e This compact process also concen- 
trates metals from industrial wastes. 
For example, it recovers valuable chro- 
mium from exhausted plating baths 
and rinse waters and, at the same time, 
eliminates a tough and costly waste dis- 
posal problem. It recovers copper and 
zinc from rayon wastes. It also removes 
unwanted minerals and other impuri- 


ties from process and boiler feed water, 
chemicals, sugar solutions and hun- 
dreds of other products. 


@ We'll be glad to look into ways it 
might apply to your process. Write to 
The Permutit Company, Dept. CE-4, 
3830 W. 42nd St., New York 36, N. Y. 


PERMUTIT 


rhymes with “compute it” 
ION EXCHANGE for Water Conditioning 


Chemical Processing * Industrial Waste Treatment 
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YOU AND YOUR JOB... 


Many firms find that it pays to 
provide library facilities, sub- 
scribe to the required books and 
journals and give professional 
employees time to keep their in- 
formation up-to-date. 

Some go even further. Taking 
a leaf from the universities, a 
few companies grant professional 
employees sabbatical leaves for 
graduate study, or research, or 
publishing their work. 

Professionals have consider- 
able interest in attending con- 
ventions of their societies. Al- 
though such meetings may be 
longer on job offers than on pro- 
fessional knowledge, a good per- 
sonnel program is a mainstay 
against such offers and will per- 
mit liberal provisions for con- 
vention attendance. 

Likewise, liberality pays off in 
patent policies. If a new tech- 
nique is really valuable, it is 
equally valuable to keep the in- 
ventor well satisfied. 


Evaluating the Professional 


Finally, management will do 
well to avoid attempts to rate 
professional employees on a day- 
to-day production basis. Contri- 
bution of ideas cannot be meas- 
ured on an output chart; yet 
they are often most valuable to 
a company’s future. 

Above all, it is important to 
make sure that plant managers 
or other supervisory people do 
not apply ordinary valuation 





Progression levels should 
be developed so that men of 
equal ability and performance 
advance equally with respect 
to position, pay, honor, re- 
sponsibility and recognition. 
The specialist who knows all 
there is to know about process 
“X” should be on the same 
hierachical level in all re- 
spects as the administrator 
who heads an important de- 
partment. 

James H. Taylor, Di- 
rector of Indus- 
trial Relations 

The Procter & Gam- 
ble Co. 











standards to professional per- 
sonnel. Failure to observe this 
rule invites engineers to seek 
greener pastures. 
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Much has been done 
through discussions and con- 
ferences; through economic 
surveys; through study of 
such problems as communi- 
caticn, utilization and train- 
ing and through a mutual 
emphasis on professional con- 
ditions of employment to im- 
prove the relationship be- 
tween professional engineers 
and industry. 

Milton F. Lunch, Ex- 
ecutive Assistant 
National Society of 

Professional Engi- 
neers 











Using Engineers Better 

No personnel program, how- 
ever good, can create engineers 
if engineers do not exist. It will, 
however, go a long way toward 
assuring a company of maximum 
availability of the potential. 
Nevertheless, combined with this 
program is the need for more ef- 
fective use of engineering talent 
than is typical. 

For example, if engineers are 
needed as designers, we must get 
used to the idea that we can’t 
spare them as salesmen. This 
means that we may have to pay 
our engineers enough so that 
they will not want to be sales- 
men. I realize this is heresy but 
it is also reality. 

A lot of progress in proper 
utilization can be made by turn- 
ing over some of the detail work 
of engineers to technicians. Use 
of careful job descriptions in 
setting up a good salary program 
can also serve to delineate those 
functions of the engineer’s job 
which can be done by properly 
supervised, less skilled personnel. 

There’s considerable room in 
most companies for stretching 
engineering talent in this man- 
ner. If companies would give as 
much thought to using existing 
personnel as they’ve given to 
fancy recruiting, I believe a real 
dent could be made in the engi- 
neering shortage. 


It’s Up to Management 


I'd like to emphasize that no 
personnel program, whether it be 
for engineers or for rank and 
file, can hope to achieve its ob- 
jectives if the management or- 


ganization is not clearly estab- 
lished and defined. Today many 
companies lack a sound person- 
nel administration program of 
engineers simply because they 
lack an organization capable of 
inaugurating such a program. 

The program discussed here 
assumes an organization set up 
to give the line the ability to 
carry out a program designed 
with the help and cooperation of 
the personal department and 
other staff specialists. 

It also goes almost without 
saying that such a program re- 
quires the complete backing of 
top management, and by that I 
mean the No. 1 boy and no under- 
cutting down the line, if the pro- 
gram is to succeed. Moreover, 
the complete backing of top man- 
agement means that top manage- 
ment must be willing to spend a 
little now for the future—an in- 
vestment in people and ideas, so 
that production can be main- 
tained and cost controlled in 
years to come with ideas 
sprouted and developed now by 
competent, satisfied engineers 
working at maximum capacity, 
helped by a sound personnel pro- 
gram. 

Before I end, let me empha- 
size that what I have said is the 





The proper management of 
professional employees is 
among the most difficult 
problems facing the business 
enterprise. It cannot be side- 
stepped by asserting that he 
is part of management. Nor 
would it be solved by con- 
sidering him just a species of 
skilled worker and a “fellow- 
proletarian.” Managing the 
professional requires recog- 
nition that he is distinct. 

Peter F. Drucker, 
Industrial Con- 
sultant 











result of my general study and 
experience and does not relate to 
the Penn-Texas Corp. To be sure, 
we have engineering personnel 
problems like everybody else. 
But, since I have only been with 
Penn-Texas a few months, I am 
as yet in no position to evaluate 
with sufficient thoroughness our 
own problems and programs. 
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Another Feature of the FW Series SC Standard Boiler... 


COMPLETELY WATER-COOLED WALLS 


offer two important advantages: 


1. Minimum setting maintenance 


2. Prevention of excessive furnace 


exit-gas temperatures 


All furnace walls of this Series “SC” 
Steam Generator are water-cooled by 
closely-spaced 3” OD tubes. As a result, 
setting maintenance is minimized and ex- 
cessive furnace exit-gas temperatures 
prevented. The tubes are backed by first- 
quality refractory, heavy-duty insulation 
and fully-stayed steel casing. 

This is another advanced-design fea- 
ture of the Foster Wheeler Series “SC” 
Steam Generator that has been developed 
primarily for reducing power and proc- 
ess steam costs in industrial plants. 

Series “SC” employs a standardized 
design. Dimensions and structural details 
are fixed. Yet the design provides a wide 


choice of working temperatures and 
pressures, balanced draft or pressurized 
firing, type and location of heat recovery 
equipment, type and location of fans and 
drives, oil or gas firing. This means that 
the “SC” boiler and its auxiliary equip- 
ment can be properly integrated to meet 
your individual plant needs. 

FW Series “SC” Steam Generators are 
available for oil or gas firing, in capaci- 
ties from 50,000 to 150,000 lb./hr., for 
pressures to 1500 psi and superheated 
steam temperatures to 950 F. 

For further information, write Foster 
Wheeler Corporation, 165 Broadway, 
New York 6, N.Y. 
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OTHER FEATURES 
AT A GLANCE 


Over 19-foot firing depth 
Unrestricted circulation 
All-welded casing 


Fully drainable super- 
heater 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 


Full insulation 








FOSTER ("] WHEELER 


NEW YORK e 
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AAF Takes Crushing Dust in Hand 


AAF Dust Control equipment has been a vital 
working partner in crushing operations for more 
than a quarter of a century. 

Today, thousands of crushers—whether ham- 
mermill, jaw, mill, impact breaker, gyratory, or 
what have you—are depending on AAF for effec- 
tive dust control. Results: employees are more 
efficient, maintenance costs drop, and dollars are 
saved through reclamation of valuable material. 


Pmetican 


OMPANY, IN 


hir Litter 


326 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 


AAF’s experience penetrates every industry, 
includes every type of dust. This reflects in the 
complete product line which includes dynamic 
precipitators, hydro-static precipitators, dry cen- 
trifugals and fabric arresters. For practical help 
with your dust problem, call your local AAF 
representative or write us direct. 
ROTO-CLONE AMERclone AMERjet 

Dust Control Equipment 


IHinois Steam 
Heating Specialties 


AAF Filters 
and Precipitators 


OUR BUSINESS —— 


Herman Nelson 
Industrial Heaters 


AAF Dust : 
Control Equipment 
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HMilm censor at work 


At gso-acre Kodak Park, the film- 
producing plant of Eastman Kodak Co, in 
Rochester, N. Y., they take no chances on 
film contamination. 

For example, in the operation shown 
here, a red-wheeled Aloyco stainless steel 
valve rules out of the picture dangerous 
rust and iron contaminants which would 
spoil the thick fluid which is called “dope.” 
These valves control the flow of dope onto 


roll-coating wheels, where solvents ar¢ 
driven off with heat. The dry film base is 
then readied for the final coat of emulsion. 

Today thousands of industrial processes 
are being safeguarded by Aloyco corrosion 
and contaminant resistant valves. Find out 
why their dependable performance makes 
them first choice for all types of vital flow 
lines. Write Alloy Steel Products Co., Inc., 
1301 West Elizabeth Avenue, Linden, N. J. 


Longer Lasting 


ALOYC 


VALVES 


SOrrosivet 


Subsidiary of Walworth Company 











biel A Mile of Shops — Each shop is devoted to 
xi mil € a special type of heavy production. Included 
are complete Machine Shops, casting, forging 


and other facilities which offer all of the ad- 
al vantages of the execution of the complete job, 


pressure vessels 


These are two of seventy — over 12 mile — corrosion-resistant, alloy and clad metals in 
of 3814-foot vacuum tank casings built to almost any size or shape, plus the required 
meet the quality requirements of a well- engineering background and complete weld- 
known chemical maker. ing and stress-relieving skills. 


It will pay you to get the facts, shown in 
Facilities and Products. As you glance at 
its photos and brief captions, you’ll see why 
Newport News can turn out — at low cost — 
specialized heavy equipment for chemical 
plants. 


The buyer also benefits from many sav- 
ings made possible by Newport News exten- 
sive heavy fabrication equipment and the 
sixty years experience in using it. 


Do you plan installations of heavy pro- 
duction equipment? You can command the Send for Facilities and Products — free — 
services of Newport News for weldments of _ today. 


Newport News 
Shipbuilding and Dry Dock Company 
Newport News, Virginia 








PROCESS 


ENGINEERS 


ENGINEERING TIME CUT 90% WITH 
NEW EJECTOR APPLICATION HANDBOOK 


No order delays... 

start plant layouts immediately. 
Ejector selection guaranteed. 
Valuable installation tips 

and engineering reference 
section included. 


Steam-Jet Ejectors Gas Compressors 
Chemical Pumps 
Industrial Mixers Refrigeration 
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Worthington designs and manufactures steam-jet ejectors covering 
every requirement, from small single-stage ejectors used in filtration 
processes to large five-stage multi-element units .. . a range of vacuum 
from a few inches of water down to 20 microns. No application is so 
“special” that Worthington hasn’t the practical answer. The Worthing- 
ton Application Handbook lists sizes and applications of one and two- 
stage units. You need go no further for advice. It provides a step-by- 
step selection procedure and eliminates guess-work. A copy belongs on 
your desk. 


ign scaieey cetera wale ipa carite gto eit eh i-mate meme rer aia 


MAIL THIS COUPON NOW 


WORTHINGTON CORPORATION, A & SP-Steam Power, Harrison, New Jersey 


Please send me a copy of the Worthington Steam-Jet Ejector Application 
Handbook. 


TITLE 
CoMPANY____ 
ADDRESS___ 
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Corrosion Forum 


EDITED BY M, M. HOOVER 





Recommended practice for the fabrication of lead 
towers and flues, floors, pipe, fittings, etc. by a company 
that is both a user and produeer. 


formation from a special com- 
pany report “Application of Lead 
and Lead Alloys in the Chemical 


This month we present Part II 
of Best Designs for Lead Instal- 
lations. The article contains in- 


Lead flue with structural steel supports 






( 10 Ib.Lead 
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2 
ge Ib.Lead 
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ELEVATION SECTION A—A 


Expansion bends — 
spaced of 6Ft.c—c 









use expansion bends at 
necessary points conforming 
to available sheet 


widths. 
Support strips to be continuous 


SECTION B—8 
except at expansion bends. 


Avoid breaking weld to main lead sheet. 
A continuous weld will outlast an intermittent one. 


Weld é Lap weld where necessary or 





Best Designs for Lead Installations 


















and Metallurgical Industries” 
just prepared by the Engineer- o1, 
ing Division of The Consolidated 
Mining and Smelting Co. of Can- 
ada, Ltd., Trail, B. C._—primarily 
for the edification of their main- 
tenance personnel. 
It is of particular interest to 
design, maintenance and operat- 
ing engineers in the chemical 
industry. Cominco’s extensive 
experience as a user of lead in | 
corrosive environments is em- 
bodied in the present series of 
articles. 
The section which immediately 
follows is a continuation of other 
material about towers and flues 
appearing in last month’s Cor- 
rosion Forum, . 





















Towers and Flues 


Lead lined timber construc- 
tion has been recently superseded 
by steel basket type construction 
for some applications in which 
lead sheets are formed and sup- 
ported. This type of fabrication 
is favored for vessels and is pre- 
ferred because they may be thor- 
oughly inspected while in service. 
Faults are readily apparent and 
repairs are relatively simple, 
sometimes being done without 
removing the equipment from 
service. 

The accompanying drawings 
indicate the more important de- 
tails in this type of construction. 
One shows the recommended fab- 
rication details using structural 
steel support sections while the 
other shows the details using 
pipe section supports for the 
framework. 

































Flues of Circular Section 


At one time it was considered 
necessary to support lead pipes 
along their full length by using 
wood or steel cradles or troughs. 
Modern techniques have all but 
eliminated this method of sup- 
port by using lead stiffeners 
which support the conduit along 
its length. 

With the outmoded type of 
support, it was difficult to locate 
a leak in a pipe or flue. Once 
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Were starting with KARBATE eouspment-- 


/? costs fess and lasts longer / 


BRAND 


IMPERVIOUS GRAPHITE PROCESS EQUIPMENT 


Here's why you save with “KARBATE” 


® Lower first cost ® Freedom from metallic contamination 


® Ease of installation, fabrication and 
modification in the field 


; ® Light weight 
© Rugged mechanical designs ® Quick delivery — usually from stock 
® High thermal conductivity © Complete technical advisory service 


® Unequalled corrosion resistance 
® Immunity to thermal shock 


Write for Literature « Manufactured only by NATIONAL CARBON COMPANY 
The term “'Karbate’ is a registered trade-mark of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY - A Division of Union Carbide and Carbon Corporation » 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto, 
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CORROSION FORUM ... 


Lead flue with pipe section supports 


pacing to conform to available lead =NOTE-This construction was used 


imi. 


when it was foreseen that 

another similar flue may 

be required along-side. 
Jife - __} Steel parts were lead 





7. 
Pipe at '2"°c—c ” 
with lead pipe cover(2 wall) 


5" Pipe columns 
covered with 
10 Ib. Lead sheet 


PLAN SECTION A—A 


covered to allow this wail 
to become a dividing wall 
in the future. Variations 
to sult service requirements 
are conceivable. 






































located, access to the fault for 
repair was generally quite diffi- 
cult and expensive. Using the 
more modern methods of support, 
faults are usually quite apparent 
by casual observation and are 
accessible for repair. Painting is 
eliminated and over-all mainte- 
nance costs are comparatively 
low. 

In designing flues of this type, 
it is recommended that conserva- 
tive maximum allowable stresses 
at the maximum operating tem- 
perature be used in the design. 
(Refer to p. 228, Chem. Eng., 
March 1955). 

Typical construction details of 
flues in this category are shown. 
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In straight runs between fixed 
points, it is recommended that 
expansion joints be installed in 
the flues. 


Sewer Manholes 

Lead is an excellent lining for 
sewer manholes, especially in the 
vicinity of industrial plants 
where the nature of the waste 
solution may be injurious to 
other linings. Typical details are 
shown, with recommended pro- 
cedure for construction of the 
manholes. 

Green concrete has always 
been considered to be injurious 
to lead. Where the two would 
otherwise be in contact, use of 


Circular flues 


HANGERS 


t 





















































Hanger spacing as determined by design. 
Single hanger tor fluesup to about 
16 “diam. Hard lead Reinforcing . ring 
spacingas determined from design. 
(usually about 12") 


Double hangers 
for flues over 
16 diam. by 


STIFFENERS 
Anchor bolts of about 4 ‘c-c 
1 




















~ Sections of flue made in 
7—6 lengths and butt 
welded together in field. 





F715 pda} puoH, 
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HOMOFLEX HOSE 


: 


INSEPARABLE 
TUBE-T0-COVER BOND 


EASIEST HANDLING 
HOSE MADE 


gives you “More Use per Dollar” 


Many Users Say This Hose Outlasts Them All! 


. and it lasts 


Bulk and stiffness have been engineered out of this 
modern hose. An exclusive R/M construction, 
Homoflex Hose has no pre-set twist . . . it coils and 
uncoils freely in any direction, eliminating strain at 
kinking points that can cause internal damage and 
eventual hose failure. Special engineering creates a 
homogeneous, inseparable tube-to-cover bond that 
greatly increases hose life... and reduces hose costs! 
Rugged and strong, flexible as a rope, and light, 
Homoflex Hose does a better job in handling air, 


MANHATTAN 


RUBBER 


water, and other fluids and gases. . 
longer. 


Homoflex Hose maintains uniform inside and out- 
side diameters for faster flow on the job... . easier 
fitting of couplings. Ask your R/M representative 
about types of Homoflex Hose for your operations. 
He can also show you how other types of R/M Hose 
for general and special purposes last longer, too... 


give you “More Use per Dollar.” 


RM-698 


DIVISION— PASSAIC, NEW JERSEY 


RAYBESTOS- ie INC. 


"Aa ® 


Flat Belts V-Belts Conveyor Belt 





Roll Covering Tank Lining 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clones 
ican Textiles * Packings ¢ Engineered Plastic, and Sintered Metal i 2 ; tevadty Pam. aad id. Covert: 


Be i 
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CORROSION FORUM... 


Sewer manholes 








PLAN showing the 
disposition of lead 
sheet and welded 








24" Laminated % 
lining 














at 12°c—c. 


I" holes at 


3"c—c 





ny 


coboeo CoC O000 














\ inside form 


10. install timber lining to resist 





° 7 0: 8+. Dae Prd Per erisss 


PROCEDURE 
1. Pour concrete slab, allow to set 
and coat with asphalt paint. 
2. Lay 12 Ib, lead sheet bottom pan 





sides turned up 3”all around. 


3. Build inside forms. t 
4. Install 8 Ib lead sheet with anchor 
fins and pipe connections. 
5. Coat outside of leod sheet 
with asphalt paint. 
6.Install concrete reinforcing 
7. install outside form. 
8-Pour concrete. 
9. Remove inside form. 


abrasion. 
I2ib hard tead sheet 


AJ Fat a2 ‘. OOF, 








Lead-covered concrete floors 





A 
«J 


When grouting of machine 





is necessary, top lead is 
installed after machine 





has been set to elevation 
and grouted. 


























PLAN AY LEAD COVERED FLOOR 





20"x 30"x # Lead wear plate 
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asphalt paint is recommended 
procedure. 


Lead Covered Floors 

In sulfuric acid plants and 
other places where there is a 
danger of “soil sulfation,” it is 
becoming standard practice to 
lead-cover the floors to stop acid 
from being absorbed into the 
soil. 

“ Soil sulfation” with its re- 
sultant heaving can cause seri- 
ous misalignment of equipment. 
It is next to impossible to pre- 
scribe a cure without expensive 
procedures. 

Where lead is used over a large 
expanse of floor, it is often diffi- 
cult to trace back from the result 
of the leak to the leak in lead 
itself. Modern practice in this 
regard specifies that the floor be 
sectionalized so that a leak in 
the lead covering will cause only 
a local result and the disturbing 
fault is confined to a small area. 
Typical details are illustrated in 
the drawing. 


Trend in Lead Pipe Fabrication 


In the past, a great deal of un- 
necessary expense was often in- 
curred in making streamlined 
fabricated fittings, since skilled 
labor was required and the prod- 
uct was not economical for the 
attained result. 

When pipe bends are required 
of sufficiently large radius, 
straight pipe may be filled and 
packed with sand and bent. Dur- 
ing this operation, the outer wall 
of the pipe is stretched and ac- 
cordingly becomes thinner, plac- 
ing a limitation on the minimum 
recommended bend radius. For 
pipe diameters normally bent in 
this manner, the table below 
shows the recommended mini- 
mum bend radii. 

When short—radius bends and 
fittings are required they may be 
purchased as stock items in one 
of four, ways: 

1. With plain ends for weld- 
ing. 

2. With solid 
welded in place. 


lead flanges 


Inside Diamet Minimum Recommended 
of Pipe, In. Bend Radius, In. 











SECTION A-A SECTION AT CURB OF FOUNDATION 
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ways to valve 
corrosive substances with 
HILLS-McCANNA valves 


qe 
4 
: 


fee 36 oo es 27 
_ BONNET ASSEMBLIES — _ DIAPHRAGMS BODIES 
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RUBBER—3 types including high CAST IRON—ASTM Class 3 minimum. 
acid /alkaline resistant, abrasion resistant 


and temperature resistant. 


HANDWHEEL OPERATED—13 types 
including models with indicators, 
auxiliary handles, enameled bonnet and 
outside stem and yoke. 


QUICK OPENING—2 lever operated 
models go from full open to full closed 
in a 180° turn. 


SLIDING STEM—5 models to permit 
adaptation to a wide variety of operators. 


CAST STEEL—standard foundry finish. 


NEOPRENE—5 types including acid, 
alkaline, oil and heat resistant 
formulations, freeze resistant and white, 
noncontaminating formulations. 


CAST IRON, LINED—choice of 8 linings 
including hard or soft rubber, neoprene, 
glass, lead, Saran and Lithcote. 


EXTENDED STEM—2 models HYCAR—acid, oil and heat resistant. CAST IRON, COATED—Stalpic coated. 
provide easier operation in difficult 


locations. oe 
~~ TYGON—acid resistant. ALLOY—choice of 10 alloys including 
several types of stainless steel, 


CHADTONEEL GPERATED—I model. Durimet, Everdur, Monel and Hastelloy. 


AIR OPERATED—9 models offered with a COMPAR—solvent resistant. 
choice of air cylinder or diaphragm 
motor operators. 


UNBALANCED HYDRAULIC OR PNEUMATIC 
—1 model utilizing pressure on valve 
diaphragm to close, line pressure to open. 


ALUMINUM—Cast. 
KEL-F—acid resistant. 


NICKEL—97% +- pure. 
POLYETHYLENE—acid resistant. 


PLASTIC—Choice of 4 materials: polyvinyl 


MOTOR OPERATED—3 models providing 
chloride, Uscolite, Saran or polyethylene. 


a choice of electric motor operators. TEFLON—maximum chemical resistance. 
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In this unmatched selection of operators, diaphragms and 
body materials is the answer to virtually every corrosion 
resistant valving problem. In addition, nearly 25 years of 
application of the Saunders Patent valve by Hills- 
McCanna has developed extensive experience records on 
the best way to handle thousands of corrosive substances. 
The combination of a complete choice of materials plus 
Hills-McCanna “know how” is your assurance of getting 
the best valve for your service. 


Hills-McCanna diaphragm valves are offered in sizes 
from 3%” through 14”. Dependent on size and type of body 
and diaphragm materials, they will handle pressures to 
150 psi, temperatures to 350° F. For specific recommen- 
dations send an outline of your corrosion resistant valving 
problem. To have full data at hand, ask for the Hills- 
McCanna valve catalog. 
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HILLS-McCANNA CO. 


2341 W. Nelson St. Chicago 18, Illinois 
Manufacturers of: Saunders Patent Diaphragm Valves ¢ Chemical Metering 
and Proportioning Pumps ¢ Force Feed Lubricators © Light Alloy Castings 
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Lead pipe fittings 
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STD.90° ELBOW 























LONG RADIUS 
90° ELBOW 


Fitting Sizes and Dimensions, Inches 


Size 
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38. With cast 
slip-on flanges. 

4. Over-size for flanging or 
Van Stoning in the field, 

The fittings shown in the 
drawing above are normally 
available in chemical lead and 
6% antimonial lead. 


iron or steel 


Flanges 

When flanges are used, the 
diameter and drilling normally 
conforms to American Standards 
Association requirements for 
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STD. 45° ELBOW a 











*RETURN BEND 


t 
As required 


Normally 1/4” and 
3/8" 


Viv wWwWwwD 


Class 125 cast iron flanges. 
Standard dimensions are shown 
in the table. 

Some typical piping details are 
shown under the following sub- 
divisions: 

90°, 5-piece elbow. Depending 
on the degree of streamlining 
necessary, these elbows can be 
made of 3, 5 or 7 pieces. Up to 
6 in. inside diameter size, 
straight pipe may be cut and re- 
welded to form the elbow. Larger 
sizes are normally developed on 





Pipe flanges ore chill 
cast to 125 Ib. standard 
- : dimensions 
inside of Hye _ 
bevelled to allow solid weld. 
DETAIL OF 5 PIECE 90° ELBOW. 
Note -Up to 6 diam. straight pipe 
may be mitre cut. For pipe fittings greater 
than 6"diam. part may be developed on 
sheet lead, cut, rolled and assembled. 
Where a large number of like fittings 





"ere needed, cast fittings may be more 


economical. 


Special pipe weld 


Cut away this section of lead pipe with 
hand saw on near side. Weld far side 
of joint from inside of pipe. Replace 
cut away section and complete weld 
from outside. 





NEXT MONTH 
LEAD DESIGNS—III 


See next month’s Corrosion 
Forum for Part III of Best 
Designs for Lead Installa- 
tions. Here you will find rec- 
ommended practice for the 
design of high-velocity coolers 
and other lead constructions 
as it applies to chemical plant 
operations. 
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nid: Corrosive! 


There’s positive control 


with ASCO 





SOLENOID VALVES 


—even in hazardous areas 


Here are other typical ASU Valves 
for two and three way 


corrosive applications. 
SPECIAL BULLETIN 8210A 


Tes a complex matter to control the flow of highly corrosive 
gases and liquids automatically —even more difficult in areas 
where an accidental spark could cause instant chaos. Yet the 
new ASCO Two Way Solenoid Valve with explosion - proof 
enclosure —designed to meet NEMA VII and UL requirements 
— provides for just such safe, automatic control. 

This all stainless steel Special Bulletin 8210A Solenoid Valve 


is self contained and requires no separate auxiliary pressure — SPECIAL BULLETIN 8336 


and can be mounted in any position. Simple design—only two 
operating parts—the diaphragm and the all stainless steel sole- 
noid core—assures foolproof operation. 

The unique design and construction of the full line of ASCO 
Corrosion Resistant Valves facilitate the use of many special 
body materials. This is why ASCO Valves adapt to handle 
almost any corrosive gas or liquid. And ASCO Valves provide 
absolutely tight seating for pressures up to 1000 psi—function 
perfectly at temperatures to 450°F. — and are available in 
lg” to 3” pipe sizes. Standard, watertight, or explosion-proof 
enclosures may be specified. 

There's one source that solves virtually any solenoid valve 
problem— ASCO. Have the ASCO engineer call—or write for 
data: “Solenoid Valves for Corrosive Applications.” 


ASUS 


Solenoid Valves 





Especially suited for tight shut- 
off control of highly corrosive 
fluids containing suspended sol- 
ids. Various body materials and 
diaphragms may be specified. 


BULLETIN 8338 


Cylinder operated, solenoid pilot 
controlled, closes on loss of aux- 
iliary pressure. Construction 
makes it possible to use body mate- 
rials that suit the corrosive fluid. 


BULLETIN 8300 


A three way valve for directing 
flow from a common inlet into 
one of two outlets. Available in 
all iron, steel, or stainless steel 
construction. 
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Butt welding of lead pipe is preferable to 
lap or cup welds, With hydrogen oxygen 
flame butt welds may be made in vertical 
or horizontal pipe runs without roiling 





Hangers installed on 
alternate sides of 
hanger bar at 

4-0" e-—c. 


the pipe to maintain a down weld position. 








Standards Used for Lead Flanges 





Nominal O.D. of Thickness Number Diam. of Diam. of 
Pipe Size, In. Flange, In. of Flange, In. of Holes Holes, In. _B. C.,, In. 
2 6 3/4 4 3/4 4 3/4 
21/2 7 3/4 4 3/4 5 1/2 
3 71/2 1 4 3/4 6 
4 9 1 8 3/4 7 1/2 
5 10 1 8 7/8 8 1/2 
6 11 1 8 7/8 9 1/2 
8 13 1/2 11/4 8 7/8 11 3/4 
10 16 11/4 12 1 14 1/4 
12 19 11/4 12 1 17 





Recommended method of hanging lead pipe 


= 1" ord lead 
“4 Sa 



































Damper guides 





+ Extruded inside 
ee damper guide 
2 3 section. 




















APPLICATION OF INSIDE DAMPER 
GUIDE TO RECTANGULAR DUCT 
OR LAUNDER 


sheet lead, cut, rolled and welded 
to form the elbow. 

Typical butt welded pipe. 
Experience has shown that lead 
pipe can be butt-welded in either 
a vertical or horizontal pipe run 
and that results are superior to 
those when a “cup” or “lap” joint 
is used. This is true for posi- 
tion-welded field joints as well 
as for “rolled joints.” 

Special pipe weld. When a 
pipe run is close to a wall or 
other structure, making it im- 
possible to weld from the outside 
in position, a section may be cut 
from the pipe at the joint, allow- 





‘ Extruded outside | 
damper guide 
section — 





























APPLICATION OF OUTSIDE DAMPER 
GUIDE TO CIRCULAR DUCT. 


ing part of the weld to be made 
from the inside. The cut away 
part is then rewelded in place. 

Hanging lead pipe. Lead pipe 
up to 6 in. in diameter (nor- 
mally) can be hung in this man- 
ner. Lengths of pipe up to 30 ft. 
long have been prefabricated 
complete with hanger bars, 
hoisted into position and. joints 
field-welded into position with 
butt welds. 


Inside and Outside Damper Guides 

Use of extruded inside and 
outside damper guide sections is 
illustrated. Inside damper guides 












are used in square or rectangular 
ducts or launders, and are lim- 
ited in their use. Outside damper 
guides are used in flues and ducts 
of various shapes and sizes. 









Phosphating Guide 


A guide for personnel engaged 
in the application of protective 
phosphate coatings on ferrous 
metals, prepared by Rock Island 
Arsenal Laboratory, has been 
released to industry. 

The report describes the me- 
chanical equipment and its in- 
stallation, cleaning operations, 
processing solutions and pro- 
cedures, and the chemical control 
methods required for the appli- 
cation of these protective black 
finishes to ordnance materials. 

A study of methods indicated 
that the degreaser plus four- 
tank phosphating unit is en- 
tirely satisfactory and repre- 
sents the most simple, complete 
system possible. Other cleaning 
methods than _ trichlorethylene 
vapor degreasing may be used 
but require additional equip- 
ment, and may introduce trou- 
blesome effects on the subsequent 
formation of phosphate coat- 
ings. The volume includes a list 
of the chemicals and materials 
required for proper maintenance 
and operation of a phosphating 
system, and details of a phos- 
phating unit are illustrated. 

This report, PB 111726 “Phos- 
phating Materials and Process,” 
Rock Island Arsenal Laboratory, 
May 1954, is available from OTS, 
U. S. Department of Commerce, 
Washington 25, price $2.25. It 
contains 88 pages. 
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you can 
CUT YOUR MAINTENANCE PAINTING 
COSTS UP TO 5S0%&% with 
AMERCOAT 87 VINYL MASTIC 


HERE 1S HOW THIS REMARKABLE PROTEC- 
TIVE COATING CAN SAVE YOU MONEY: 
1. Only one cross spray coat over a primed sur- 
face is required for complete protection —this 
means lower labor costs. 


2. Fewer scaffolding and rigging shifts are 
required. 

8. Less down time—dries to touch in minutes, 
eliminates the risk of contamination between 
coats. 





4. Greater thickness means longer life—lower 


cost per square foot per year. 
Coated with Coated with 


Amercoat 87 primer only 
Amercoat 87’s thixotropic characteristic helps provide extra 


thickness on sharp edges and irregular surfaces; it is non-porous 
and will not crack or check. 


Amercoat 87 combines the time-tested chemical 
and weather resistance of vinyl coatings with 
the thickness of conventional mastics, yet is 
easily applied with standard industrial spray 
equipment. 

We will be pleased to send you our technical 
bulletin describing this coating in detail. 


CORPORATION 


DEPT. AD, 4809 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA Evanston, Ill. * Kenilworth, N.J. * Jacksonville, Fla. * Houston, Tex. 
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BRISTOL’S 





INSTRUMENTATION 








BRISTOL ELECTRONIC DYNAMASTERS will measure and auto- 


matically control any variable — 


ANY VARIABLE that can be translated 
into an electrical quantity — tempera- 
ture, pressure, pH, voltage, speed, 
smoke density, resistance, and hun- 
dreds of others — can be measured, 
recorded, and automatically controlled 
by Bristol's Electronic Dynamaster® 
Potentiometer and Bridge instruments. 

Whatever your measurement or auto- 
matic control problem may be, whether 
it be in the plant, laboratory, or pilot 
plant, there is a Bristol Electronic 
Dynamaster for it. 

ADVANTAGES of the Bristol Electronic 
Dynamaster: 

. Continuous standardization with no 
dry cells, eliminates need for dry 
cells and standardizing mechanism — 
Results: no interruption to control, 
no batteries to replace. 

2. High accuracy . . . fast operation . . . 

continuous electronic measurement. 

8. Simple in design... few moving 

parts. 

4. Easy to use and service .. . little or 

no maintenance required. 


we 


5. Flexible in application. 





from temperature to viscosity 


6. Rugged in construction... espe- 
cially built for industrial plants, pilot 
plants, and for research and labora- 
tory use . . . unaffected by vibration. 


7. Plant operating men quickly become 
familiar with this instrument and like 
to use it. 


MODEL FOR EVERY REQUIREMENT. 
Dynamaster Potentiometers and Bridge 
Instruments are available as single-pen, 
two-pen, and multiple-record (up to 24 
points) strip-chart instruments and as 
round-chart instruments. 


ELECTRIC AND PNEUMATIC CONTROL- 
LERS. Both strip-and round-chart instru- 
ments are made in a very wide variety 
of controllers that meet every control 
requirement, including the following in 
a great many forms: 

Electric Control — on-off, proportional 
input, 3-position, proportioning, pro- 
portional with automatic reset, and 
time-program. 

Pneumatic Control — on-off, propor- 
tional, proportional with reset, and pro- 
portional with reset and derivative. 








Sun Oil Plant uses 
Dynamaster Recorders : 








a 



















Dynamaster Multiple-Point Temper- 
ature Recorders are used in the Control 
Room of the huge new 15-million- 
dollar Petrochemical Plant of Sun Oil 
Company at Marcus Hook, Pa. The 
plant produces chemical grade ben- 
zene, toluene, and xylenes. 

Some of the instruments shown meas- 
ure the temperatures of feed stock into 
and out of heaters, at dozens of points. 
Others record temperatures in cylindri- 
cal reactors, where the petroleum mole- 
cules are rearranged (reformed) in the 
presence of the platinum catalyst. 





















prior to foaming in this plant. 


Automatic plant uses Bristol's Dynamaster Instruments 


Automation is a reality here at the 
Buffalo Foam Rubber Products plant 
of the Dunlop Tire and Rubber Corpo- 
ration. This automatic plant, designed 
and built by Mechanical Handling Sys- 
tems, Inc., Detroit, uses Bristol Dyna- 
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LIQUID LATEX TEMPERATURE is controlled precisely to remove ammonia from natural latex 





master Electronic Instruments and 
Automatic Controllers as part of a pro- 
cess employing today’s most advanced 
automatic production techniques. The 
result — greater efficiency and produc- 
tivity, lower costs, improved product. 

























BRISTOL’S DYNAMASTER INSTRUMENTS 
‘tare available with strip or round chart. 
Same instrument except for chart drive. 
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++. news and information about automatic controlling, 


recording and telemetering instruments from Bristol 


..- leaders in human-engineered instrumentation 





BRISTOL’S DYNAMASTER INSTRUMENTS record test data from wind tunnel (right) and feed 
information to card punching machines at United Aircraft’s Research Dept. 


Bristol’s Dynamaster Recorders feed analogue-to-digital converters 


At United Aircraft Research Dept., 
Bristol’s Dynamaster Recorders not 
only supply high-speed chart records of 
wind tunnel tests but feed analogue-to- 
digital converters that punch test data 
on cards, at 100 cards per minute, for 
analysis by electronic computers. 


Dynamasters in this installation re- 
cord the output of strain gauge pick-ups 
placed on test models in the wind tun- 


nel. The models are subject to air at 
supersonic-velocities. 


High-speed Dynamaster Recorders 
(1-second full-scale pen travel) inform 
test operators of test conditions between 
card punchings. Since the test only lasts 
from 10 to 20 seconds, it is vital that 
every bit of information be gathered for 
analysis. 





Dynamasters aid gas dispatching in Midwest 


Bristol Dynamaster Metameter Tele- 
meters, at a large midwestern gas util- 
ity, help gas dispatchers route gas 
throughout their distribution system. 

These strip-chart Dynamaster Meta- 
meter Telemeters record gas pressure 
at strategic points in the system. This 
information used to be called in peri- 
odically by field men—a slower and less 
accurate process. 

Using the continuous, accurate, up- 
to-the-minute information supplied by 
the wide-strip telemeter receivers, the 
gas dispatcher effects much better pres- 
sure regulation in the gas supply than 


with the old system—particularly dur- 
ing periods of unexpected demand. 





New high-speed electronic 
Dynamaster Recorder 
0.4-second for full scale pen travel 





4 
NEW 0.4-SECOND Dynamaster recorder 


Freedom from overshoot on long or 
short traverses is a key feature of 
Bristol’s new high-speed Dynamaster 
Recorder. 

This high-speed instrument sets new 
standards for chart recorders in the 
fields of rocket and jet-engine testing, 
wind tunnel measurements, automatic- 
machine-tool control, scientific labora- 
tory testing and numerous industrial 
applications, 


SPECIFICATIONS: 
Speed: 0.4 second to within 0.25% of 
balance for full-scale step-response with- 

out overshoot. 


Sensitivity: Dead band less than 0.1% 
of full scale. 


Ranges: Minimum range of 1 amillivolt 
d-c. 


Chart: 121% in., 11 in. calibrated. 
Chart Speeds: Up to 4 in. per second. 


No matter what your measurement 
problem is, a Bristol Dynamaster 
Potentiometer or Bridge instrument 
will solve it for you. 


Write for all the facts 


To get the whole story on these 
rugged, precision instruments, write 
today for your free copy of the 36-page 
bulletin P1245. The Bristol Company, 


113. Bristol Road, Waterbury 20, Conn. 
5.24 





.. WHAT'S NEWS AT BRISTOL... WHAT'S NEWS AT BRISTOL... WHAT'S} 
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Process Equipment News 





EDITED BY C. 8S. CRONAN 





How It Looks 
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How It Works 
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Spiral Sizes Powder Cleanly 


Attains high efficiency on particles below 325 
mesh. Device produces uniform flow patterns that segre- 
gate different sizes into accurately defined zones. 


Powders with mixed particle 
sizes now are split into desired 
size ranges that are cleaner and 
more sharply defined than was 
possible previously. So report 
several U.S. and numerous 
European processors now us- 
ing the Alpine Mikroplex spiral 
classifier. 

Machine features a rotating 
separation chamber that elim- 
inates drag turbulence to 
achieve high uniformity in the 
air flow pattern. Within this 
close-to-ideal environment, pow- 
der is separated into two 
sharply divided fractions. 

Material can be cut cleanly 
at any size from 44 micron 
(325 mesh) down to 2.5 micron, 
a performance hitherto unat- 
tainable with air classifiers. Cut 
size is easily adjusted even 
while machine is operating. 

Efficiency better than 70% is 
claimed for cuts coarser than 
5 microns. Most air classifiers 
are less than 60% efficient at 
50 microns. 

In contrast with other air 
classifiers, cut size varies only 
very slightly with the quantity 
being processed. Likewise, the 
proportion of fines in the feed 
has no influence on the opera- 
tion. 

Materials now being handled 
commercially with this equip- 
ment range from the hardest 
abrasives to wheat flour. 
> Balance Between Forces—The 
Mikroplex machine is said to 
classify particles under precise 
equilibrium conditions. At the 
demarcation or separation point 
(cut size) between the two frac- 
tions two opposing forces are 
in equilibrium for one particle 
size only. 

These are the forces produced 
by the spiral pattern of air 
flowing through the unit. A vor- 





tex action drags fine particles 
inward; centrifugal force act- 
ing on larger particles over- 
comes frictional drag forcing 
them outward. 

For a given flow velocity and 
spiral angle, one particle size 
will be at equilibrium. Oppos- 
ing forces balance so that parti- 
cles at this size travel in a 
circle rather than a spiral. By 
permitting particles inside this 
circle to continue inward while 
particles outside the circle are 
diverted to a discharge outlet, 
a sharp separation is obtained. 
> Uniform Flow—Success of 
this operation depends entirely 
upon particles of a given size 
constantly following the same 
flow pattern under a given set 
of conditions. 

Mikroplex classifier achieves 
uniform flow with a flat, cylin- 
drical separating chamber hav- 
ing rotating walls. Flow follows 
identical paths in the axially 
adjacent layers because of the 
flat proportions. And because 
the chamber walls rotate along 
with the air mass, drag is elim- 
inated in the boundary layers. 

These factors alone account 
for sharply increased output 
and clearly defined separation. 
And they permit close agree- 
ment between actual separation 
and the theoretical cut size. 
> Trial Run—Powder falls into 
the classifying chamber through 
duct. Air, entering through a 
separate inlet, streams through 
the guide vanes and carries the 
powder with it. Fine material 
continues inward in accordance 
with a predetermined separat- 
ing equilibrium. Coarse ma- 
terial separates from the fines 
and is detached by knife edge 
and conveyed by worm to outlet. 

Fine material and air leave 
the classifying chamber through 
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Dependable the World Over! 


Thousands of continuous hours without breakdown, 
without stoppage is not unusual with a LaBour pump. 

With this unequalled record, it’s no wonder that 
men, the world over, who specify equipment for cor- 
rosive liquids usually select LaBour pumps to handle 
their particular jobs. 

LaBour pumps went to North Ireland to work for 
the W. J. Fraser Ltd. in its spin bath recovery plant. 
Distance made no difference to the designing engi- 
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neers of this plant for they knew they could depend 
on LaBour pumps for continuous service without in- 
terruption ...and so can you. 

For more than 30 years, in plant after plant having 
the toughest chemical jobs, LaBour pumps have been 
handling the operations smoothly and efficiently. 

Take a tip from men in the know—specify the pump 
that gives them day-in, day-out service, LaBour... 


it’s DEPENDABLE THE WORLD OVER! 





Newsworthy Equipment This Month 





Reduction Pulley 
Speed Reducer 
Sealed Motor 


Equipment Cost Indexes, p. 238 


New Processing Equipment 
Powder Classifier 
Vibrating Screen 
Salt Dissolvers 
Recovery System 
Particle Accelerator . . . 
Pilot Dryer 
Small Reactors 
Spray Dryer 
Horizontal Dryer 
Pulverizer 


New Fluids Handling Equipment 
Proportioning Pump 
Double-Ended Pump 
All-Purpose Pump 
OS, EE eee 
Flange Unions 


New Materials of Construction 
Hard Surfacing 
Pipe Covering 
Lining Material 
Formed-in-Place Tubes 
Resurfacing Material 


New Packaging & Handling Equipment 
Freight Car ... 
Bulk Trailer 


Steel Drums 
New Instruments & Controls 


pH Instrument 
Gas Alarm 

Air Regulator 
Potentiometers 
Fail-Safe Monitor 





New Electrical & Mechanical Equipment 
D.C. Motor 
Gearmotor 


central opening leading into 
fan. Discharge from fan enters 
suitable collecting system. 

> Present Models — Mikroplex 
classifier is available in three 
models: 132 MP rated at 3 hp. 
for 110-440 lb. per hr.; 400 MP 
rated 30 hp. for 1,100-5,500 Ib. 
per hr.; and 800 MP with 40 hp. 
for 2,600-13,000 Ib. per hr. 

Maintenance cost is reported 
very low. All wearing parts 
are replaceable without welding 
or machining. On abrasive serv- 
ice, wear points are protected 
by rubber covering. 

A complete set of service 
parts is included with each ma- 
chine. Service personnel is 
available. — Lukens Laborato- 
ries, 227 California St., Newton 
58, Mass. 236A 


Vibrating Screen 


For wet or dry materials, 
runs at higher speed. 


Speed of the HS Vibrex screen 
is 30 to 80% greater than pre- 
vious models. At the higher 
speed, this new screen requires 
less headroom than previous 
models since only 10 to 15 deg. 
of inclination is needed com- 
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4 Page number is also Reader Service code number 


____For more details, use Reader Service Card 


pared with 25 to 45 deg. for 
most types of fine screens. 
Screen operates at 3,300 rpm. 
when set for a s:-in. stroke and 
2,400 when operating on a x in. 
stroke. Unit is designed espe- 
cially for use with screen cloth 
of 10 to 80 openings per lineal 
inch. Under certain conditions 
it will handle separations up to 
100 mesh.—Hewitt-Robins, Inc., 
Stamford, Conn. 238A 


Equipment Cost Indexes 


Sept. Dec. 
1955 1955 


191.0 196.9 


Industry 
Avg. of all 


Process Industries 


Cement mfg. ...... 
Chemical 


on ea, Ore 
Petroleum ind. 
Rubber ind. 


Related Industries 


Elec. power equip... . 
Mining, milling .... 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill., Chicago, for different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index numbers; 
March 1956, pp. 194-5 for annual averages 
since 1913. 


Salt Dissolvers 


Fabricated of plastic offer 
advantages. 


Dissolvers for rock and evap- 
orated salt as well as brine stor- 
age tanks are being made for 
the first time of polyester glass- 
reinforced plastics. 

These new tanks completely 
eliminate corrosion problems. 
They need no paint. Because 
they are translucent, the true 
level of salt is visible from any 
position around the units.—In- 
ternational Salt Co., Inc., Scran- 
ton, Pa. 238B 


Reeovery System 


New line of standard ad- 
sorbers for recovering sol- 
vent. 


Resorb adsorbers are now 
available in a new line of stand- 
ard completely self-contained 
units. Utilizing activated car- 
bon, units are employed for re- 
covering solvents, purifying 
gases and conditioning air. 

Self-contained units require 
no field assembly work. They 
are merely installed according 
to written instructions and 
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EASY WAY TO PUT OUTPUT ON THE UPSWING! 





shift lubrication methods from 











ALEMITE AIR-OPERATED 





TRANSFER PUMP 


gives 63% faster lubricant transfer 
...Saves right down the line! 


The real cost of plant lubrication is not just the Jubricant alone! 
Actually, it’s the time and labor needed to get the lubricant out of 
the original drum—into a bucket pump or powergun—and then 
applying it to machine bearings. That’s where the real costs add up! 

And that’s why an Alemite Air-Operated Transfer Pump can cut 
costs in your plant— especially if you are using old-fashioned hand 
methods of lubrication. It transfers 37 pounds of pressure gun 
grease per minute—direct from the original drum—completely 
sealing the lubricant at all times—protecting against mess, waste 
and contamination. 

it’s fast—and versatile! It can even handle alcohol, cutting oils, 
_ kerosene —almost any non-corrosive non-abrasive fluid you use by 
_ the drum. Delivers light fluids at a rate of up to 15 gallons per 
minute! 
_ There's no better way to speed up your handling of lubricants — 
because an Alemite Transfer Pump pays for itself by saving man- 
hours and machine-hours as well! 


Ask anyone in industry 










Siok y 
’ Sy that is protected all the way from 
Lee 


ALEMITE 6] 


®@ A 400-pound barrel of 
lubricant arrives at the 
plant— sealed, fresh, 
“refinery clean.” 





® An Alemite Transfer Pump is inserted in 
the bung-hole. It is threaded to fit — 
completely reseals the barrel. 


® In less than a minute a 
nd bucket pump is 
I filled ! No contamination, no 
, air pockets, no mess or waste! 





® Now the bucket pump is ready to service 
hundreds of hungry bearings with lubricant 





barrel to bearing! 


FREE! New Booklet: 

“5 Plans for Better Lubrication” 
Alemite, Dept. CC-46, 1850 Diversey Pkwy. 
Chicago 14, Illinois 

Please send me my FREE copy of *'5 Plans for Better Lubrication.’* 
Name 

Company 

Address 


2 EE eS pS | Roar 
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NEW PROCESSING EQUIPMENT .. . 


hooked to steam, water and elec- 
trical supply lines. 

Basic units are Series 50 and 
70 for solvent concentrations 
between 0.2 and 1.0% by vol- 
ume; Series 60 for relatively 
low air volume with high con- 
centration of solvent; and Se- 
ries 30 for relatively high air 
flows carrying low solvent con- 
centration in the 0.02 to 0.2% 
range. — Barnebey-Cheney Co., 
Columbus 19, Ohio. 238C 


Partiele Aeceelerator 


Most powerful radiation 
source now available. 


Radiation in the form of elec- 
trons, x-rays, positive ions or 
neutrons all can be produced by 
the new 3-million-volt Van 
de Graaff particle accelerator. 
It is reported to be the most 
powerful and versatile machine 
radiation source now available 
commercially. 

Machine can sterilize drugs, 
preserve foods, crosslink plas- 
tics and initiate chemical reac- 
tions such as polymerization, 
halogenation and oxidation. 

Power output rating of the 
generator at 3-million volts is 
3,000 w. of radiation. Radiation 
field is several hundred times 
more intense than the most 
powerful radioactive cobalt 
source now used industrially. 
— High Voltage Engineering 
Corp., 7 University Rd., Cam- 
bridge 38, Mass. 240A 





Rotary type, three models. 


Ruggles-Coles rotary dryers 
now are available in a selection 
of three models for pilot plant 
use. All units are extremely 
compact, require only fuel and 
electrical connections before 
they start operating. They can 





be moved easily from place to 
place. 

Model XH-XF is a single 
shell, direct heat, gas fired unit 
for either parallel or counter- 
flow operation. Model XB is a 
double shell, indirect, gas-fired 
dryer suited particularly for 
high temperature drying with- 
out contamination. Model XC 
is a steam tube dryer for small 
capacity operations. 

All models are built in either 
mild or stainless steel.—Har- 
dinge Co., Inc., York, Pa. 240B 





Small Reactors 


Have new features to ex- 
tend utility. 


Construction features added 
recently to Pfaudler’s small 
(5 to 100 gal.) glass reactors in- 
clude pressure lubricator for 
seals and new hydraulic or air 
motor drives. Also, vessels can 
be converted to high pressure 
rating with standardized parts. 

Standard low pressure re- 
actors in series P are rated for 
25 or 30 psi. internal pressure. 
However, rating can be boosted 
to 150 psi. by using a thicker 
cover with heavier nozzles and 
clamps, and by reinforcing the 
body. 

At higher pressure the pres- 
sure seal lubricator permits 
holding seal chamber fluid at 
desired conditions while keep- 
ing cost low. 

Basic hydraulic drive gives 
speed range from 100 to 1,500 
rpm. It’s explosion proof, elimi- 
nates belts, belt guards, motor 








supports and gear reducers in 
most applications. — Pfaudler 
Co., Rochester, N. Y. 240C 


Spray Dryer 


Available for pilot opera- 
tion. 


New conical laboratory spray 
dryer offers greater drying ca- 
pacity than manufacturer’s 
popular table model. With a 
choice of either nozzle or cen- 
trifugal atomization dryer is 
rugged, dissassembles rapidly 
and cleans easily. 

Drying air rate is 250 cfm. 
Heat loads up to 230,000 Btu. 
per hr. are possible with an 
evaporation rate of up to 80 Ib. 
per hr. Patented air inlets in 
the drying chamber side wall 
permit shock-cooling ultra heat- 
sensitive materials. — Bowen 
Engineering, Inc., 13 Station 
Rd., North Branch, N. J. 240D 


Horizontal Dryer 
Pilot size, spray type with 
nozzle atomizer. 


Horizontal, pilot size spray 
dryer has been installed by 
Buflovak for developing tech- 
niques in spray drying chemi- 
cals, drugs and foods. 

Unit features extreme flexi- 
bility for drying products that 
can be atomized threugh a 
nozzle. It requires no more 
head room than is normally 
available in industrial plants. 
And it can be cleaned easily to 
cut maintenance costs and time. 
— Buflovak Equipment Div., 
Blaw-Knox Co., 1579 Fillmore 
Ave., Buffalo 11, N. Y. 240E 


Pulverizer for grinds in 4 to 20 
mesh range controls particles 
size precisely, has higher 
throughput because down- 
time for cleaning is less. Pro- 
tection of product purity is 
basic feature.—Metals Disin- 
tegrating Co., Inc., 130 Chat- 
ham Rd., Summit, N. J. 240F 


Filter pump LSIN-20 is self- 
priming unit for filtering cor- 
rosives at 200-300 gph. rate. 
Density of filter tubes vari- 
able to trap 1-150 micron 
particles—Sethco Mfg. Co., 
70 Willoughby St., Brooklyn 
iN. YX 240G 
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NEW WEATHER RESISTANCE 


A new type of weather-resistant alkyd resin—made from isophthalic , 
acid and Glycerine—is now being offered in experimental quantities. Ok \ 


The stability and compatibility of Glycerine as a polyol in surface-coating a 
alkyds and its lbw MW/Hydroxyl ratio, have for years made a wide range of 


3 


recently became available in commercial quantities and which imparts higher 
viscosity with lower acid number. It also permits higher fatty acid content at 
workable consistencies. The result: excellent outdoor durability, mildew- 
resistance and gloss-retention—all demonstrated in a five-year exposure test 
completed recently. Among 100 alkyd-based enamels tested, an 
isophthalic-soybean-Glycerine alkyd enamel stood up best. 


resin properties feasible. 
Now Glycerine is combined with isophthalic, a dibasic acid which only \ 


Here again, nothing takes the place of Glycerine. 


This balanced group of properties keeps (@ionc: usefulness growing 


SCOPICITY * STABILITY ° 


HYGRO : 
\TY: NONVOLATILITY 


i OIVENT® LUBRICANT * SOFT 


CARRIER® S 5 BASE ° 


20-page booklet : es 8-page booklet on ; «mm 16-page booklet on 


wy CHECK AND SEND FOR TECHNICAL DATA “Glycerine Alkyds _ “Federal Specifica- x Glycerine properties 
Tailored to Need” tions for Glycerine’ and applications 


For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 295 Madison Ave., New York 17,N.Y. 
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NEW PACKAGING & HANDLING EQUIPMENT .. . 





Completely new railroad freight 
car has basic “all-in-one” design. 
Car can serve in box, container- 
hopper, gondola, tank, hopper or 
“piggy-back” service by inter- 
changing removable superstruc- 
tures on the bed. Basic unit is.a 
35-ft. flat car mounted on single- 
axle trucks. Wheels run on roller 
bearings. Car weighs less than } 
the weight of conventional cars, 


Bulk trailer for dry granular 
chemicals has built-in pneumatic 
system to unload lading directly 
into customer’s storage. A Vacu- 
Veyor pneumatic conveyor is 
mounted at front end of trailer 
with conveying line running be- 
neath hoppers to rear end. Tank 
is pressurized equal to conveying 





What’s New in Bulk Transport .. . 


yet has 70% the capacity, actu- 
ally carries three times its own 
weight. Through easy loading, 
unloading and convertibility, idle 
time of cars is slashed at ter- 
minals and sidings. Automatic 
leveling valves keep platform 
loading height constant, regard- 
less of load—ACF Industries, 
Inc., 30 Church St., New York 8, 
me XY; 242A 





line, thereby eliminating rotary 
valves, screw conveyors and can- 
vas belts. Only moving parts are 
motor and blower. Solids dis- 
charge at 22-ton-per-hr. rate. 
Trailer accommodates 17-20 
tons. Mild steel tank is plastic 
lined.—Vacu-Blast Co., Inc., Bel- 
mont, Calif. 242B 














Steel Drums 


Soon generally available 
with conditioned surfaces. 


Within the near future all 
J&L container plants will be 
manufacturing 55-gal. drums 
with conditioned protective sur- 
faces. Four plants already in 
production on the JaLizing 
process will be joined in the 
near future by two remaining 
plants. 

JaLized drums are completely 
laundered and dry. They have 
a protective coating which in- 
creases adherence and dura- 
bility of paint surfaces. For 
clear liquid, non-corrosive prod- 
ucts the zinc phosphate coating 
is sufficient without further 
painting. — Jones & Laughlin 
Steel Corp., 3 Gateway Center, 
Pittsburgh 30, Pa. 242C 





Straddle Carrier 


Has pivoted load hooks that 
swing in from side. 


A straddle carrier has been 
introduced with load hooks 
which pivot in toward center 
from each side. 

In place of conventional rigid 
load hooks, the new carrier has 
four forks, two on each side, 
which swing in at right angles 
and meet in the center to form 
two arms under the load. Since 
the hooks extend under the full 
width of the load, no bolsters 
are needed. Permanent skids or 
stringers are required only at 
the pickup and delivery points. 

Carrier is available in six 
models to carry loads ranging 
in height from 48 to 66 in. and 
in width from 40 to 52 in. Ca- 
pacity is 10 tons.—Ross Carrier 
Div., Clark Equipment Co., Ben- 
ton Harbor, Mich. 242D 
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WRITE FOR _ 


BULLETIN 
1125-B 


o-037 


The De Laval CPO Process Pump has 
stainless steel parts where it comes in con- 
tact with the liquid. The casing, end head, 
stuffing box, impeller, seal ring and gland 
are all of De Laval KK-20 (20-28 stain- 
less with molybdenum and copper). The 
shaft and lock nut are made of other 


LONE 


handles aly 


m li quids 


suitable stainless steels. ¢ Three bearing 
pedestals accommodate nine wet end sizes. 
Off-the-shelf parts in ferrous and non- 
ferrous combinations permit changing size 
or metallurgy after installation. CPO 
pumps are available with both conven- 
tional packing and mechanical seals. 


yy PP MANENA Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham W ay, Trenton 2, New Jersey 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT .. . 





EASY access to brush rigging simplifies maintenance. 


New Motor, Sharper Control 


Completely new line of d.c. equipment is built 


specifically to utilize the feedback control principle. 


Offers more precise control of speed. 


Use of d.c. electric drives to 
vary speed precisely gets an un- 
denied boost with introduction 
of the Kinamatic line of indus- 
trial d.c. motors and generators. 

New line features exceptional 
versatility in contrast to older 
designs. Easy maintenance, 
split-second response, improved 
performance and attractive ap- 
pearance are other benefits. 

Kinamatic equipment is re- 
ported to be the first complete 
line built to the latest NEMA 
standards for future design. 
Available immediately are all 
motor ratings from one to 150 
hp. and all generator ratings 
from # to 100 kw. 
> Where D.C. Stands—There are 
well-founded claims that the 
d.c. motor drive is unsurpassed 
as a universal source of pre- 
cisely controlled adjustable 
speed. It can develop vast 
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amounts of power, operate over 
wide speed ranges, accelerate 
and decelerate rapidly. 

Yet its most important trait 
may be acceptance of regula- 
tion from sensitive electronic, 
magnetic and rotomagnetic con- 
trols. 

Even so, in the postwar era 
need has increased for an en- 
tirely new design standard to 
keep pace with the requirements 
of automatic processing. Kina- 
matic design now updates de- 
signs and standards that have 
remained virtually unchanged 
for a quarter century. 
> Versatile— New line is de- 
signed for use in all industries 
on an extremely wide variety of 
applications. NEMA standards 
have been surpassed to allow 
wider speed ranges and greater 
choice of speed with only 3 as 
many machines as previously. 





Because of versatility, mo- 
tors can be switched from one 
job to another. Inventories of 
spare motors and parts can be 
smaller, therefore. 

Through adoption of a new 
Class B insulation system and 
improved ventilation, motors are 
more compact and powerful. 
Horsepower per pound is up an 
average 33%. 

Since machines are smaller, 
armature inertia has_ been 
slashed an average 35%. Result 
is faster response that is needed 
where motors must start, stop 
or change speed frequently. 
> Low Maintenance—One factor 
in low maintenance is good pro- 
tection. Standard Kinamatic 
motors and generators have 
dripproof enclosures. Ratings 
are designed to operate in this 
enclosure with a temperature 
rise of 60 C. so that a 15% serv- 
ice factor is available for extra 
capacity. Splash-proof and to- 
tally enclosed machines are 
available also. 

Incorporated in the Class B 
insulation system are glass and 
mica. Field coils with a ground 
insulation system of mica mat 
and glass are encapsulated with 
a polyester compound to seal 
against moisture, dirt and other 
contaminants. 

Brush rigging is designed to 
help the brush ride smoothly 
on the commutator with even 
pressure. Design of brush 
spring permits easy removal of 
brush. 
> Accessories—Many times mo- 
tors must have tachometers, 
speed limit devices, brakes, 
blowers and other accessories. 
Since the basic Kinamatic de- 
sign allows for these they usu- 
ally can be added to machines 
without further modification. 

With the Kinamatic line now 
available to American industry 
there may be greater chance of 
reaching the goal of complete 
utilization of variable speed 








For More Information... 
about any item 

in this department, 
circle its code 

zs number on the 
Reader Service 
Postcard inside the back cover. 
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Gyratory Screen 


Pi. shies inakeis Produces Tele [eo Ash 


noney in the manufacture of soaa 


eee: to Mathieson Chemical > re, r G H ci r+ S M re | kk ‘ n fe 


Using this machine, Mathieson is 
producing a new coarse light soda ash 
product suitable for glass making. The 
new product, Mathieson believes, 
could eventually supersede “dense” 
soda ash heretofore generally used by 
glass plants. @ End product has all the physical properties need- 

To produce coarse light soda ash, ed to produce quality glass 
Mathieson is completing a plant at 
its Saltville, Va., location that will 
produce 50,000 tons per year. It starts 
operating this fall. The pewesoda ash 
from thisepffint will be offered in 
byJeFarload lots at $28 per ton f.o.b. 
Saltville. 

To further the development and 
make the product available to all glass tag 

makers, Mathieson has revealed that pareve akg 
the new ash is made with a machine ing solve today’s 
that has been used by the milling in- chemical process- 
dustry for years to sift flour. The de- ing problems. 
vice is a dynamically balanced gyratory 
sifter, and Allis-Chalmers furnished 
the sifters for the new soda ash plant 
at Saltville. 

Rae coarse light ash has been used 
in the C@mqgercial production of glass, 
and large-scale“™?¥¥tegjp. glass plants 
show it to have all of the Net@™ 
physical properties to make good glass. 

After gaining operating experience 
in the new Saltville plant, Mathieson 
expects to install additional facilities 
for producing the new coarse ash. 






























® Eliminates need for soda ash densifying plant 


@ Enables manufacturer to offer finished product 
at lower cost 
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CIRCLE 


SIFTER 









This is just another 
example of how 


































Reproduction of article in Chemical Engineering 





You can use an all-metal gyratory Circle 
sifter to separate dry granular products 
into two, three or four predetermined 
sizes. Silk or metal cloth screens of 2 to 
350 mesh may be used. 


FOR MORE INFORMATION about Circle sifters or other Allis-Chalmers equip- 


ment for your industry, call your nearest A-C representative or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-4329 


~vvmenme AALLIS-CHALMERS 
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wherever it offers benefits. GE 
points to a _ potential 10% 
boost in national productivity 
if this goal could be realized.— 
General Electric Co., Direct 
Current Motor and Generator 
Dept., Erie, Pa. 244A 





Gearmotor 


New sizes deliver more hp. 
per Ib. 


In keeping with the new 
NEMA motor sizes, a new line 
of Gearmotors and Motogears 
delivers more horsepower per 
pound. Units offer functional 
design without unnecessary size 
and weight. 

Compactness results from a 
unique arrangement of hard- 
ened gears. Because of precision 
machining and use of rugged 
cast iron housings, drives oper- 
ate quietly. Design also is oil- 
tight. 

Rated in accordance with 
AGMA standards, Gearmotors 
range up to 30 hp and Moto- 
gears to 60 hp. Output speeds 
range from 280 down to 6 rpm. 
— Link-Belt Co., 307 North 
Michigan Ave., Chicago 1, IIl. 

246A 


Reduction Pulley 


Claimed to reduce need for 
auxiliary gear reducers. 


Greater compactness, lower 
cost, improved performance and 
simplicity of installation are ad- 
vantages offered by a new re- 
duction pulley, it is said. Unit 
looks like an ordinary V-belt 
pulley, yet has built-in gear 
reduction ranging from 7:1 to 
700:1 in standard units and up 
to 8,000:1 on special order. 

Pulley can be supplied as a 
plain speed reducer with friction 
clutch. Or it can be furnished 
as a two-speed, clutch controlled 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT ... 


reducer with either forward or 
reverse operation. 

Overload release is standard. 
Installation usually requires 
only mounting on shaft and 
locking in place with taper lock 
bushing.—Hart Reduction Pul- 
ley Co., 426 West Main St., Wau- 
kesha, Wis. 246B 


Speed Reducer 


Now available in units for 
heavier jobs. 


Through addition of two new 
models, maximum rated horse- 
power of the Torque-Arm line 
of speed reducers has been 
boosted 40%. Line now offers 
capacities from 1 to 60 hp. with 
output speeds from 12 to 365 
rpm. 

New No. 8 model with 60-hp. 
capacity can be mounted on 
shafts up to 5-in. dia. In com- 
mon with other Torque-Arm 
models this large unit requires 
no foundation, no flexible cou- 
plings or sliding base. Unit is 
protected against overload by 
the Tri-Matic release which 
loosens belts, cuts off power and 
gives a warning.—Dodge Mfg. 
Corp., Mishawaka, Ind. 246C 





Sealed Motor 


For difficult ambient con- 
ditions. 


Moisture-, dust- and explo- 
sion-proof qualities have been 
built into a recently announced 
electric motor by enclosing the 
entire motor within a steel case 
filled with mineral oil. Motor 
is designed for mechanical 


drives and comes in wide selec- 
tion of models and sizes to cover 
the 20-450 hp. range. 

Motor can be supplied to meet 
special 


torque requirements, 





horsepower and speed. Also, it 
can be designed for most ad- 
vantageous mounting with shaft 
length as_ specified. — Byron 
Jackson Pumps, P. O. Box 2017A, 
Terminal Annex, Los Angeles 
54, Calif. 246D 








X-Rayed Object on TV 


What 
shown remotely on TV. 


x-ray reveals is 


Considerably lower cost for 
industrial x-ray inspection with 
visual indication is expected for 
a new television x-ray system. 
Using a newly developed pickup 
or x-ray camera tube the system 
eliminates need for combina- 
tions of fluorescent screens, 
costly lens, phototubes and 
studio camera tubes found in 
other TV x-ray intensification 


systems. 
X-ray beam passes through 
object being examined and 


strikes a photo-conductive layer 
of lead oxide inside TV pickup 
tube. Low speed, 250-v. electron 
beam scans latent image on 
lead-oxide layer, amplifies it 
electronically and presents im- 
age on TV viewing screen. 

Because image is intensified 
electrically, original x-ray volt- 
age and intensity can be de- 
creased to cut hazard. 

For penetration of dense ob- 
jects, such as steel up to 23 in. 
thick, high x-ray voltage can be 
used. 

While system has been oper- 
ating industrially for more than 
a year, it is still considered to 
be in the development stage. 
A wide range of applications is 
expected to open up as develop- 
ment progresses.—General Elec- 
tric Co., X-Ray Dept., 4855 Elec- 
tric Ave., Milwaukee 1, Wis. 

246E 
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Pelleting Solves Many 
Processing Problems 


More and more processing engi- 
neers are profitably solving many 
problems by observing the fol- 
lowing basic fact: 


Multiple benefits are 
gained by forming a hard 
“shell” around materials 
and compressing them so — 
that the surface areas are 
reduced. 


This is accomplished through 
pelleting, which can be success- 
fully applied to ammonium chlo- 
ride, insecticide dusts, clay, cit- 
rus meal for use as an antibiotic 
carrying agent, fertilizer, granu- 
lar hygroscopic products, and 
many other materials. 

Pelleting reduces or elim- 
inates the dusting characteristics 
of materials. 

Pelleting helps preserve orig- 
inal moisture content, chemical 
analysis, and other properties. 

Pelleted materials flow freely 
...can be binned, sacked, and 
packaged easily. 

Hard, shiny pellets have 
greater sales appeal than loose 
material. 

Densifying materials-in-proc- 
ess through pelleting improves 
their filtering qualities, permits 
granulating, and decreases dis- 
persion rate. It also greatly in- 
creases density, facilitating stor- 
age and shipment. 

You can quickly discover if 
pelleting can improve your prod- 
ucts or processes by consulting 
a Sprout-Waldron field engineer. 
He offers reliable guidance on 
installations and applications. 
His recommendations are based 
on long experience and are 
backed by case history files of 
hundreds of successful pelleting 
applications and laboratory 
tests. Please write for an inter- 
view. 
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For top quality peliets 
in tremendous volume 
at low operating cost- 


Sprout-Waldron 


CONTINUOUS PELLETER 


For Example: 


The Sprout-Waldron Continu- 
ous Pelleter can produce pel- 
lets 3/16" in diameter and 
1/4” long from some materials 
at capacities of 10 tons or 
more per hour with only 75 
h.p. Small and large pellets 
can be produced in many sizes 
and shapes. Even 1’ cubes 
are possible. 


Such output and low power 
requirements are unequalled 
in the field and the original 
investment for a Sprout- 
Waldron Pelleter is most rea- 
sonable. A smaller size model 
is also available. Write for full 
details. 





Compare these 
advantages with 
all other pelleters: 


Quiet V-belt drive. 
* 
Exclusive hinged 
die casing for easy 
access. 

a 
Corrosion-proof, 
stainless steel con- 
struction of feeder- 
conditioner and 
spout. 

» 


Revolving die cover 
and material -lifting 
flights assure long 
life .. . greater capa- 


city. 


Entire mill uses only 

4 standard main 

bearings. Over-all 
height, only 5 ft. 


SPROUT - WAL DF Ohi 
— Manufacturing Enginecs Since (866 


15 LOGAN STREET 


MUNCY, PA, 


Equipment for SIZE REDUCTION © MIXING & BLENDING ¢ BULK MATE- 
RIALS HANDLING ¢ PELLETING & CUBING © PRODUCT CLASSIFICATION 


di 





Facilities for fabricating, machining, custom f 


rking, laboratory testing 
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NEW FLUIDS HANDLING EQUIPMENT . . 


Proportioning Pump 


Can be adjusted under full 
load up to 60,000 psi. 


New Microflex, chemical-pro- 
portioning pump with a range 
of discharge pressures up to 
60,000 psi. is said to offer longer 
pump and packing life. Reasons 
given are that main cross slide 
is in line with piston cylinder 
assembly, pistons are floating 
self-aligning type with shorter 
stroke length. 

Piston stroke is adjusted by 
hand wheel over a 0 to 100% 
range. Irrespective of adjust- 
ment, piston reaches bottom of 
cylinder at every stroke setting. 
Length of stroke is shown on 
scale. 

Pump is furnished with cyl- 
inder jackets for heating or 
cooling. External check valves 
are removed easily for inspec- 
tion and servicing. In choice 
of simplex or duplex styles, 
pump capacities vary up to 32 
gal. per hr—American Instru- 
ment Co., Inc., Silver Spring, 
Md. 248A 


Double-Ended Pump 


With canned design for 
hard-to-handle liquids. 


A recent variation of the 
Chempump design is the 3-hp., 
Series DE, double-ended unit. 
Basically, it is a two-stage 
pump. Liquid ends can be con- 
nected in series or parallel for 
remarkably compact high head 
or high volume pumping of 
process liquids. 

Standard temperature and 
pressure limits of the pump are 
450 F. and 300 psi. Already used 
extensively for pumping ti- 
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tarlium tetrachloride, Series DE 
is available in cast iron, cast 
steel, 300-series stainless steel, 
Monel and Carpenter 20.— 
Chempump Corp., 1300 East 
Mermaid Lane, Philadelphia 18, 
Pa. 248B 


All-Purpese Pump 


Fabricated of Teflon for 
wide application. 


With all wetted parts con- 
structed of solid Teflon the 
Model 100-C diaphragm pump 
is completely inert to all chem- 
icals and solvents except molten 
alkali metals and fluorine at 
elevated temperatures and pres- 
sures. Unit operates success- 
fully from —50 to 300 F. 

Pump is hermetically tight. 
There are no packing glands or 
rotary seals to leak irritating 
or obnoxious fumes. 

Vapor, gas or air can be han- 
dled up to approximately 10% 
of capacity without losing 
prime. There is sufficient dry 
lift to eliminate initial priming. 

Capacity is 300 gph. at 1.0 sp. 
gr. and total head of 12 ft.— 
O. K. Machine & Tool, Inc., 
Waco, Tex. 248C 


Leakproof Pump 


Available in wide range of 
sizes with flexible varia- 
tions. 


Two new lines of leakless 
general purpose centrifugal 
pumps are now available. Gen- 
eral design of the Electri-Cand 
pump, Chem. Eng., Feb. ’54, p. 
288, is based on the canned 
motor principle where both 
pump impeller and rotor of 
motor rotate in the liquid being 
pumped. 

Electri-Cand pumps are built 
in a fractional horsepower line, 
C-10, to include motors through 
2 hp., and an integral horse- 


power line, C-11A and C-11B, 
covering motors above 2 hp. 
Pumps can handle heads to 250 
ft., temperatures to 250 F. and 
capacities to 500 gpm. 

Type C-11A integral horse- 
power pumps have long-lived 
fluid piston radial bearings 
throughout. Special design can 
be applied to overcome any heat 
added to the stator by hot 
liquid. 

Pump C-11B does not have 
any external piping and uses 
less costly carbon-sleeve radial 
bearings. The fractional horse- 
power line also uses the carbon 
sleeve radial and thrust bear- 
ings. 

Manufacturer reports that 
pumps for any application 
within the range of the two 
lines can be tailor-made from 
standard parts. This permits a 
flexibility not available pre- 
viously in such equipment.—Al- 
lis-Chalmers Mfg. Co., Milwau- 

248D 


Flange Unions 


With two or four bolts and 
O-ring seals. 


A line of flange unions is now 
being offered with choice of 
two- or four-bolt design and 
O-ring seals. Used for process, 
water and refrigeration piping 
these flange unions seal tightly 
against fluid pressure. 

Unions are rated for 3,000 Ib. 
with both screw-end and socket 
welding types available. Two- 
bolt unions come in sizes from 
+ to 13 in.; four-bolt model in 
sizes from 1 to 2 in. O-rings 
can be furnished in a variety 
of materials.—Watson-Stillman 
Fittings Div., Roselle, N. J. 
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HOW STAINLESS STEEL 
brings a whole set 

of advantages 

to critical 

processing jobs 


SSCHOSSOSHOSHOSSSSSCOSCOHSOCSOS * 


This 60-inch diameter nitric 
acid absorber tower typifies 
the application of stainless.steel 
in the chemical processing 
industry. Made by the Vulcan 
Manufacturing Division of 
Cincinnati, Ohio, it is an excellent 


mahal a: 
Baa example of how several properties of a 


‘ent ry pul he ; specific type of stainless team up to. 


solve a tough chemical processing problem. 


The stainless that Vulcan chose for the 
all-welded body is Crucible Rezistal® 
Type 347. Here are three big reasons why: 
High tensile strength to minimize structural 
support. 
Stability against formation of harmful carbides, 
both during welding and in high-temperature 
operation. 
Remarkable corrosion-resistance to withstand lasting 
exposure to nitric acid. It is fully resistant to the acid in 
diluted form at any temperature, and to concentrated 
solutions at lower temperatures. It is satisfactorily 
resistant to concentrated solutions above the boiling point. 


Your operations may not call for nitric acid absorber towers, 
but if they include any critical phase of chemical precessing, 

check the many advantages offered by the 30 available types of 

Crucible stainless steel. You’ll find details in “Making the Most 
of Stainless Steels in the Chemical Processing Industry,” which 
is yours free on request. And, to find out what information is 
available on the many other Crucible special steels, ask for 
“Crucible Publication Catalog.” Or consult your nearby Crucible 
representative. Crucible Steel Company of America, Henry W. Oliver 
Building, Pittsburgh 22, Pa. 


CRUCIBLE] tse us pes 


Crucible Steel Company of America 
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NEW MATERIALS OF CONSTRUCTION .. . 


Hard Surfacing 


Resists extreme vibration 
and heat. 


Offering improved resistance 
to heat and vibration Colmonoy 
No. 70 is recommended for 
chemical valves, acid pump 
parts and for equipment that 
handles loose abrasives. Alloy 
owes its properties to a high 
tungsten content which hardens 
the matrix. Other constituents 
include nickel, chromium and 
boron. 

Colmonoy No. 70 is available 
as a powder for spray-welding 
or as welding rod for applica- 
tion with an _  oxy-acetylene 


torch. Also, it can be furnished 
in the form of castings.—Wall 
Colmonoy Corp., 19345 John R 
St., Detroit 3, Mich. 
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Pipe Covering 
For low temperature lines. 


New LT cork covering for all 
low-temperature lines offers 
the insulating efficiency, rigid 
strength and long life of molded 
cork covering. Yet it can be 
bought and installed at a much 
lower cost. 

Covering is made from pre- 
cision-cut segments of cork- 
board. It is available in three 
thicknesses for 30 F. or higher, 
0 F. or higher and —30 F. or 
higher. Special thicknesses can 
be furnished for below —30 F. 

In all thicknesses, the cork- 
board segments are backed by 
asbestos and aluminum lami- 
nated paper. A lap of the lami- 
nated paper at one edge of the 
covering provides longitudinal 
seal.—Armstrong Cork Co., Lan- 
caster, Pa. 250B 
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Lining Material 


Protects carbon _ steel, 


cheaper than alloys. 


A new fluorocarbon plastic 
laminate can be _ adhesive- 
bonded to almost any contoured 
surface. Many types of vessels, 
ranging from rectangular tanks 
to complex reactors, have been 
lined throughout with the ma- 
terial. 

Laminate consists of 10-12 
mil continuous layer of Kel-F 
plastic on glass cloth. After sur- 
face of steel has been cleaned 
and roughened the precut lami- 
nate is cemented in place and 
held until the adhesive sets. Job 
is finished by sealing the seams 
and testing electrically for pin- 
holes or incomplete seams. 

Material is furnished in 36 by 
46 in. sheets. Longer sheets can 
be delivered on special order.— 
Garlock Packing Co., Palmyra, 
N. Y.; U. S. Gasket Co., Cam- 
den, N. J. 250C 





Formed-in-Place Tubes 


Homogeneous combination 
of tubes and strip. 


Considered ideal for heat ex- 
change, new Tube-In-Strip ma- 
terial consists of single strips 
or sheets of solid copper, brass 
or aluminum. Nature of mate- 


a sie nn feo ety Be Vy 


rial is such that it can be in- 
flated to produce tubes in the 
sheet. 

To the eye, Tube-In-Strip is 
no different from standard 
strips of rolled metal. However, 
expandable portions within the 
metal can be inflated into con- 
tinuous running lengths either 
with compressed air or pres- 
surized liquid. Size and spacing 
or combinations of these vari- 
ables must be designated at 
time of ordering to be incor- 
porated in manufacturing speci- 
fications. 

Except for the expandable 
portions, metal is a solid strip 
derived from a treated casting. 

Metal can be stamped or 
drawn into desired shapes prior 
to expansion of the channels. 
Actual expansion can be to nat- 
ural circular shape or to other 
types of sections through use 
of dies. Also, it is possible to 
inflate one side of the channel 
only, leaving the other surface 
flat. 

Major economies are pre- 
dicted for the user because tube 
and strip is purchased as one 
item already fabricated to speci- 
fied design. Shipping space is 
saved. New, improved designs 
are possible. Material even of- 
fers promise as a _ structural 
member that has built-in rein- 
forcement. — Revere Copper & 
Brass Inc., 230 Park Ave., New 
York 17, N. Y. 250D 


Resurfacing Material 


Patches concrete floors, col- 
umns, etc. 


Erco-Crete is a new com- 
pound for patching concrete sur- 
faces that produces a renewed 
surface stronger and more dur- 
able than the original concrete. 
It is suitable for both interior 
and exterior exposures, is com- 
pletely resistant to all straight- 
chain hydrocarbons, ethylene, 
glycol, glycerine, naphtha and 
vegetable oils. 

Compound consists of a liquid 
binder and a dry aggregate 
which are mixed before using. 
It can be laid down in thin sec- 
tions, feathered out to fine edge 
and trowelled to a smooth finish 
with ease.—Earl Paint Corp., 
Utica, N. Y. 250E 
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Engineering Manager at Buffalo Electric Co., 


Electrical Contractor for Pathfinder Chemical Division, 
Goodyear Tire & Rubber Company explains 


“You find Condulet electrical equipment all over the 
Pathfinder plants — from complex explosion-proof 


instrument enclosures on the panelboard shown at left, to 
simple explosion-proof pulling elbows on the branch 


circuits at top. We like Condulet equipment because it 
installs easily, works right, and stays on the job for 
years without attention 


There are more than 15,000 items listed in the 
Condulet Catalog: conduit fittings, plugs and 


receptacles, motor controls, lighting fixtures, switches, 
hundreds of others, both ‘explosion- proof an 


conventional. Make your selections with confidence 
You get the best when you get Condulets 


a 
NATIONWIDE \ 


Our distributors have the facts. Or contact 
a Crouse-Hinds Office below 


Siisin) CROUSE-HINDS company 








nd 
NT REPRESENTATIVES. Kiveny Atlanta 


Baltimore Baton Rouge Charlotte 


Chattanooga Cor, 


Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 
Nas Denver Detroit Houston Indianapolis Kansas ol Los Angeles Milwaukee New Orleans New York Philadelphia Pittsburgh Portland, Ore. St.Louis St.Paul Son Francisco 
% Christi Jocksonville Reading. Pa. Richmond, Va. Shreveport Crouse-Hinds Company of Canada, Lid. Toronto, Ont. 
‘ 


Main Office and Factory: Syracuse, N. Y. 








NEW INSTRUMENTS & CONTROLS .. . 


pH Instrument 


Measures continuously at 
high temperature and pres- 
sure. 


Measurement of pH is han- 
dled continuously at tempera- 
tures up to 200 C. and pressures 
at 200 psi. using the CAE sys- 
tem. Accuracy is 0.05 of a pH 
unit and drift over 24 hr. is not 
over 0.1 on the pH scale. 

Ranges giving a full scale de- 
flection of either 0-5 or 0-10 pH 
are standard. Range may lo- 
cated to cover any portion of the 
scale specified by the user. 

Plug-in range units permit 
fast and positive change of the 
characteristic. No re-calibra- 
tion is required. 

Reference electrode, glass 
electrode and temperature-sen- 
sitive Thermohm device are 
housed within a stainless-steel 
flow unit. Output from the elec- 
trodes goes to an electronic 
transmitter. Output from the 
transmitter can go to a recorder 
and there is provision for tying 
in a controller—Canadian Avi- 
ation Electronics, P. O. Box 630 
Station “0”, St. Laurent, P. Q. 
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Gas Alarm 


For hazardous areas is 
completely portable. 


A completely self-contained 
portable analyzer and alarm 
system for combustible gases 
is designed for use in or near 
hazardous areas. 

Unit is a continuous sampling 
system operated by motor- 
driven pump mounted inside. 
Features include visual and 
audible “high-gas” signals; 
large, readily visible’ meter 
calibrated 0 to lower explosive 
limit to show gas or vapor con- 
centration at all times; built- 
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in “trouble-indicating” circuit 
with indicating light and au- 
dible signal. 

Maintenance is extremely 
easy reports the manufacturer. 
System operates on 110-v., 60- 
cycle, single-phase power. — 
Davis Instruments, 47 Halleck 
St., Newark 4, N. J. 252B 


Air Regulater 


Controls small air or gas 
volumes. 


New instrument air regulator, 
Type 73-26, features higher air 
volumes, improved corrosion re- 
sistance and a 40 micron 
phenolic-impregnated cellulose 
filter. It has minimum pressure 
drift from set point, gives in- 
stantaneous response to flow 
rate changes. Adjustment is 
easy within close limits for any 
pressure within output range. 

Regulator can be mounted on 
panel or bracket and serviced 
without removing from air line. 
Maximum input pressure is 300 
psig; maximum output pressure 
is 40 psig.—Black, Sivalls & 
Bryson, Inc., 7500 East Twelfth 
St., Kansas City 26, Mo. 252C 


Potentiometer 


Highly sensitive transmit- 
ting unit. 


A new transmitting potenti- 
ometer, based on an entirely 
new operating principle meas- 
ures and controls low voltages 
while drawing negligible cur- 
rent from the source. It is 
available as a thermocouple 
pyrometer or to measure direct- 
current output of electrical 


transducers. When used with the 
American-Microsen Electronic 
Control system it controls tem- 
peratures closely. 
Potentiometer uses no slide- 
wires, batteries, standard cell, 
“chopper” or converter. Trans- 
mitter is available in ranges 
from 6 to 50 millivolts with zero 
suppression up to five times the 
span. Output of 0.5 to 5.0 mil- 
liamperes d.c. can be trans- 
mitted up to 30 miles.— 
Manning, Maxwell & Moore, 
Inc., Stratford, Conn. 252D 


Fail-Safe Monitor 


Eliminates unsafe failure 
from control system. 


Through a new technique the 
possibility of unsafe failure is 
eliminated from industrial con- 
trol systems of the electrical, 
electronic or mechanical type. 
Concept has been applied to 
fire-detection systems, thermo- 
stat controls, liquid-level con- 
trols and various types of photo- 
cell devices. 

Essentially, the Scully-Rowell 
fail-safe technique continually 
“exercises” the monitoring sys- 
tem to prove its operability. 

A signal representing the nor- 
mal condition of the operating 
system is introduced directly to 
the monitoring system. Period- 
ically the monitoring system al- 
ters this safe operating signal to 
produce a simulated unsafe con- 
dition. Result is a continuous, 
oscillating safe-unsafe-safe con- 
dition. 

If the normal operating sig- 
nal fails, the oscillation changes 
to a continual unsafe condition 
which sounds an alarm. If the 
monitoring system fails, the 
resulting continual safe condi- 
tion also actuates an alarm. So 
either way warning is given. 

Frequency of the oscillation 
is determined by the speed with 
which alarm must be given fol- 
lowing failure of the condition 
to be sensed. Slow-acting proc- 
esses may require only one os- 
cillation every few minutes. 
Others, such as combustion con- 
trol systems or nuclear reactor 
controls must have an extremely 
high monitoring frequency.— 
Scully Signal Company, Elec- 
tronics Div., Melrose, Mass. 
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Heyden Chemical 
doubles its blanketing 
savings with 
Second Kemp Generator 


Haene’s A CASE. where 
simple mathematics paid big dividends at 
this Garfield, New Jersey plant. When Hey- 
den Chemical—one of the nation’s leading 
producers of formaldehyde, pentaerythritol, 
salicylic acid, etc.— installed its first Kemp 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant. 


Immediate Savings with Kemp 


Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi- 
tion to dollars saved, Kemp Generators as- 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an- 
alysis . . . without fluctuations. 


Kemp Designs Versatile 
If you still rely on old-fashioned inert sources Photo at right shows close-up view of Kemp 
or are ee _— present oo equip- Industrial Carburetor. Part of every Kemp in- 
prong te sapetbotgat a ee pe ep stallation, it eliminates tinkering, waste. Assures 
inert problems... show you how you can complete combustion at all times. Reduces in- 
get similar results with fast-starting, easy- stallation costs and maintenance. 
to-operate Kemp Generators. It costs you 
nothing to investigate. And it may save you 
real money. 





For more complete facts and technical information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 East Oliver Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS + BURNERS - FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
DRYERS + SINGEING EQUIPMENT 





New! CUNO SUPER Auto-Klean Filter 














HOW IT WORKS. Dirty liquid enters inlet (A) at left, fills hous- 
ing (B) and flows through metal edge-type filter (C). Clean 
liquid rises through center of filter, leaves at right. Dirt combed 
out by cleaner blades (D) is removed through drain (E). 


A 40-micron, self-cleaning 
filter for process liquids 


..-and you can clean this filter by simply turning the handle! 
Many times smaller than other micronic filters of equal 
capacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rates 
and eliminates the need for replacement cartridges. Here’s 
what SUPER Auto-Klean offers process industries: 
1. Micronic filtration with a self-cleaning filter. Just turn 
handle to clean—continuously with motor drive or intermit- 
tently by hand. 
2. Eliminates cartridge changes. Ends operating costs if 
you ve been using cartridge filters. 
3. No pressure-drop build up. An 8-in. long, 2Y4-in. diam- 
eter cartridge handles 30 gpm of liquid at 50-centipoise vis- 
cosity with only 3-psi pressure drop—up to 75% more with 
a slightly higher pressure drop. 
4. Positive protection against solid particles larger than 
40 microns (actually 0.0015-in.). Can’t rupture or channel. 
5. Much smaller than replaceable-cartridge-type filters of 
equal capacity, you save on lower initial costs, lower instal- 
lation costs, lower space requirements than for cartridge 
units, You get high capacity in a small package. 
6. No duplex units needed. Handles full flow all the time 
with no interruptions for cleaning. 
7. SUPER Auto-Klean fits existing Cuno Auto-Klean hous- 
ings. You can easily replace most 214-in. diameter cartridges 
with SUPER Auto-Klean for finer filtration. 
8. SUPER Auto-Klean is available in all-steel or type-316- 
stainless-steel construction with Teflon seal. 
WRITE TODAY for your copy of SUPER Auto-Klean Cata- © 
log SAK-057 or discuss your specific process application 
with our engineers. Cuno Engineering Corporation, 3-4 
South Vine Street, Meriden, Conn. 5.10 





es 


1. 50 gpm of organic solution, viscosity 100 to 130 cps 
at 80°C operating temperature and 125-psi operating 
pressure — 40-micron filtration. 


340°F, operating pressure of 2,000 psi and pressure 
drop of 800 to 900 psi—40-micron filtration. 





os 


Typical SUPER Auto-Klean installations 


2. 1.2 gpm of polyethylene, viscosity 50,000 cps at - 


7. 150 gpm of wax—40-micron filtration. 
Ideal for in-line installation before pre-coat filters. 


es, 


3. 10 gpm of resin, 2,000 SSU at 500°F and 100-psi 
operating pressure —40-micron filtration. 

4. 10 gpm of printing ink—40-micron filtration. 

5. 20 gpm of coating liquid —40-micron filtration. 

6. Phenolic water at 125-psi operating pressure on 
pumps—40-micron filtration. 





J 





AUTO-KLEAN (edge-type) + MICRO-KLEAN (fibre cartridge ) + FLO-KLEAN (wire-wound) + PORO-KLEAN (porous stainless steel) 
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"Round-the-Calendar 
Operation 


with Allis-Chalmers 


MOTORS 








MORE IRON AND COPPER 


provide double protection against 
costly breakdowns. Liberal use of 
cast iron protects against frame 
distortion, and greater amount of 
copper increases electrical life. 














MORE COOLING SURFACE 


of Allis-Chalmers deep-rib motors 
makes insulation burnouts highly 
improbable under normal condi- 
tions. There are no external en- 
closed air passages to become 
clogged. 


A NATIONAL NETWORK 

of Allis-Chalmers Motor Dis- 

tributors is on the job day and 

night... ready to provide the fast 

service needed to keep your plant 
> operating ’round-the-calendar. 


As a new machinery component or as replacement, specify Allis-Chalmers 
motors. To find out more, contact your nearby Allis-Chalmers district 
office, your A-C distributor, or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 





These Safety Features 








meet operating demands of 
combustible atmospheres 


Oll-immersed main contactor 
for safe operation 


The complete contactor, including magnet 
and auxiliary switches, operates under oil 
to prevent sparks from igniting atmosphere 
and to protect mechanism from corrosion. 


Relays and switching devices 
in explosion-proof cases 


Further protection against the possibility 
of explosion is provided by NEMA VII en- 
closure which houses all overload, under- 
voltage, timing and auxiliary control 
relays as well as other low voltage switch- 
ing devices. 


interlocked fuse compartment door 


The fuse disconnect door is interlocked. 
The line contactor must be opened before 
access to the fuse is possible. 


Other features Steel barriers in rear 
compartment prevent accidental contact 
with high voltage parts. Enclosure is 
finished with corrosive-resistant paint. In- 
door or outdoor control equipment may 
be provided. 


\ 
= 


























: 
Industry-Lnginecred 
for Semi-Hazardous Locations 


Type H starters for 2300 to 5000-volt motors 


For complete information, 
see your Allis-Chalmers rep- 
resentative or write Allis- 
Chalmers, Milwaukee 1, Wis. 


ss ALLIS-CHALMERS 





DEPENDABLE, 
™ LOW-MAINTENANCE, 
VACUUM 


Stokes vacuum pumps remain the standard of com- 
parison for reliable, low-cost performance. 


Here’s the answer to your high vacuum problems. . . for 
pilot plant or for production processes. Pump design, based 
on Stokes pioneering experience in high vacuum equipment, 
incorporates outstanding features to assure trouble-free per- 
formance . . . versatile application. 


Minimum maintenance. New mechanical face seal ends oil 
leakage at the shaft. No stuffing boxes. Fully automatic 
lubrication. 

Wide application. New exhaust valve stops with double 


springs assure trouble-free operation during extended 
pumping periods from high to low pressure ranges. 


Dirt troubles prevented. New intake screen filter traps 
dirt, scale and other damaging solids. When necessary, 
every part of the pump is readily accessible for cleaning. 


Extra protection. New oil filter in the line supplies added 
protection to bearings and shaft seal. 


Fail-safe design. If power should fail, a solenoid in the oil 
line prevents oil flooding of the pump and vacuum system. 
Microvac pumps offer highest efficiency over entire pressure 
range... ate also widely used as high speed fore-pumps in 
conjunction with booster and diffusion pumps. Write for: 
Catalog 751, information on vacuum pumps and pumping 
problems; Stokes’ slide-rule vacuum calculator; Booklet 
755, “How to care for your vacuum pump”’ . . . or call your 
nearest Stokes office. F. J. Stokes Machine Company, 
Vacuum Pump Div., 5507 Tabor Rd., Philadelphia 20, Pa. 


alte in high v STOKES 
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Chemical Economics 


EDITED BY D. R. CANNON 








Chemical Processors Scored Profit Pluses All Down the Line 


Post-Tax Net Profits 
(Thousand Dollars 


1955 1954 Change 1955 1954 
11,569 6,338 82.5 $3.54 
52,128 43,072 + 21.0 5.72 
38,714 27,050 , 4.07 
11,110 5,466 , 3.63 

5,187 3,284 + ‘ 3.01 

2,321 1,152 + R 3.77 

2,176 1,334 | b 4.01 
28,340 16,552 é 1.22 

426,000 344,386 
12,401 


166,768 
19,012 
10,555 

1,314 
10,415 
1,750 
6,115 
42,170 
1,536 
2,772 


45,000 


Sales 
(Thousand Dollars) 


%o 
1955 1954 Change 
123,315 +21.0 
530,777 +18.4 
397,592 +13.3 
120,725 +37.0 


Earnings 
Per Share 


Allied Chemical & Dye 
American Cyanamid 


Dow Chemical (Six months) 
E. |. du Pont* 


1,379,734 
187,548 
77,517 
22,282 
188,305 
39,385 
37,501 
341,823 


Hercules Powder 
Hooker Electrochemical 
International Minerals 


140,756 
15,724 


Union Carbide & Carbon 
West Virginia Pulp & Paper 


1,187,153 
176,237 


+28.5 
+ 69 


* Estimate Estimated: (n.a.) not available, (a) Fiscal year ends Nov. 30; (6b) Ends Oct. 31, (c) 10 mo. total (1) 2-1 stock split (2) Class A common; (3) fan dividends 
on preferred, now retired; (4) 3-1 stock split; (5) 24-1 > split; (6) Figures not comparable due to merger with Lion Oil; (7) 2-1 stock split. 


Chemical Profits in °55: the Big Payoff 


e Higher production rates 
permitted most companies to 
operate more profitably than in 
the recession year of 1954. 

The financial totals for the 
process industries should shape 
up something like this when final 


In the forefront of a racing economy, chemical 
processing industries missed few steps as they pounded 
to stunning records in sales and profits for 1955. 


William Chartner, McGraw-Hill Dept. of Economics 


Chemical process industries 
had a banner year in 1955. Early 
reports from a broad sample of 
companies point to all-time rec- 
ords in both sales and profits. 
Net sales up approximately 13% 
over the 1954 total of $58.3 bil- 
lion, and profits after taxes 
showed a stunning 23% increase 
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over the $5.1 billion of 1954. 

Why did the rise in sales, im- 
posing as it was, bring an even 
bigger spurt in earnings? The 
two big reasons: 

eProducers reaped benefits 

from heavy expenditures in re- 
cent years for new and more 
efficient equipment. 


figures are in from the Federal 
Trade Commission and Securi- 
ties and Exchange Commission. 

Chemicals and Allied Products 
—Net sales up 18% over the 
record $17.5 billion of 1954; 
profits before taxes up about 
37% from $2.3 billion; profits 
after taxes up about the same 
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One of many advantages of 90/10 Cupro-Nickel 


Welding head on filter shell 


One of the relatively new copper base alloys is 90/10 
Cupro-Nickel, which is coming into increased use as a 
result of experience with it. Revere offers it in sheet and 
plate, pipe and tube. It is highly resistant to corrosion and 
erosion, particularly in salt or brackish water. In addition 
it can be cold or hot worked, welded, soldered and 
polished. Because its nickel content is less than the older 
70/30 alloy, it is priced lower. 

The item shown here is a 90/10 Cupro-Nickel filter for 
aviation gasoline, designed and fabricated by the Warner 
Lewis Company, Division of Fram Corporation, Tulsa, 
Oklahoma, for the U. S. Navy. Heads and shell are 114” 
thick. Revere was given the opportunity to collaborate 
with the Warner Lewis manufacturers on welding, which 
was successfully accomplished by the metallic arc process, 
using Inco 70/30 Cupro-Nickel electrodes. The vertical 
weld on the shell was X-rayed 100% and found satisfac- 
tory to pass Navy inspection. Because of the thickness of 
the metal, it was decided to form the heads hot at around 
1690° F. The forming was done by the Hackney Iron & 
Steel Co., Enid, Okla., which also consulted with Revere. 

Warner Lewis Company of Tulsa, with representatives 
in 30 cities, are specializing on all types of alloy design 
and fabrication and inquiries of this nature are invited. 

If you wish information regarding the selection, weld- 
ing, or working of copper and its alloys and aluminum 
alloys, see the nearest Revere Sales Office. 
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Completed aviation gasoline filter, 
made of 90/10 Cupro-Nickel 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, Mich.; 
Los Angeles and Riverside, Cali New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors Everywhere. 
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ECONOMICS .. . 


percentage from 1954’s $1.2 bil- 
lion, 

Paper and Allied Products— 
Net sales up 15% over 1954’s 
$8.5 billion; profits before taxes 
up a third from $970 million in 
1954; post-tax profits up a 
fourth from $600 million in 
1954, 

Petroleum Refining—Net sales 
up 10% over 1954’s $21.1 billion; 
pre-tax profits up 12% from $2.8 
billion in 1954; profits after 
taxes higher by 9% than 1954’s 
$2.2 billion. 

Rubber Products—Net sales 
20% better than the 1954 total 
of $5 billion; pre-tax profits up 
42% from $393 billion; post-tax 
earnings almost a third better 
than 1954’s $200 million. 

Stone, Clay and Glass Prod- 
ucts—Net sales 18% higher 
than the $6.3 billion in 1954; 
profits before taxes up almost 
50% from $883 million in 1954; 
profits after taxes up about 45% 
from $466 million in 1954. 

Among the early-reporting 
companies hefty sales increases 
were recorded by American 
Marietta (up 37% over 1954), 
Carborundum (up 25%), Rayon- 
ier (up 64%), Smith, Kline & 
French (up 40%) and Union 
Carbide & Carbon (up 28%). 

There were still bigger jumps 
in earnings reports. Post-tax 
profits were doubled by Ameri- 
can Marietta (up 103%) and 
Dayton Rubber (up 101%). 
Others with large earnings 
gains included Air Reduction 
(up 82%), Devoe & Raynolds 
(up 68%), Dow Chemical (up 
71%) and Smith, Kline & 
French (up 72%). 

Very few companies showed 
lower sales or lower earnings 
than in 1954. Those that did 
were generally victims of special 
circumstances. International 
Minerals & Chemical, for in- 
stance, was hurt by a four-month 
strike in Florida. 
> Regular Depreciation Rose— 
Profit figures would have shot 
up even more spectacularly ex- 
cept for sharp increases in de- 
preciation charges, a reflection 
of heavy investment by chemical 
process companies in new plant 
and equipment. For the entire 
industry group, depreciation and 
depletion charges rose almost 
18%—from $2.8 billion in 1954 
to $3.1 billion in 1955. 
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If depreciation charges had 
been the same in 1955 as in 
1954, pre-tax profits would 
have been up by 30% instead 
of the actual rise of 23%. How- 
ever, depreciation charges serve 
a purpose similar to that of 
retained profits in providing 
internal cash for a company. 
So the increased depreciation 
allowances are another indica- 
tion of the improved financial 
position of companies through- 
out the chemical process indus- 
tries. 
> Fast Amortization Slowed— 
One of the notable features of 
depreciation entries in the 1955 
financial reports is the tapering 
off of the sharp rise in amorti- 
zation charges under the five- 
year emergency certificates in- 
itially granted during the 
Korean War. Between 1953 and 
1954 these charges soared 29%. 
But between 1954 and 1955 
depreciation charges increased 
only 15%. 

In fact nearly all of last 
year’s increase in depreciation 
and depletion charges—$307 
million of $351 million—came 
under regular tax provisions. 
>» Mergers Had a Hand — The 
financial reports of some of the 
companies reflect mergers and 
acquisition of important new 
properties. Monsanto’s 1955 re- 
port, which shows a 53% sales 
increase and a 78% leap in 
post-tax profits, is not com- 
parable with that of 1954 be- 
cause of a merger with Lion 
Oil. Hooker Electrochemical 


CPI's Financial Strength* 


Working Capital is up 
(million dollars) 


1954 1955 

$5,598 
2,203 
5,553 
1,664 
1,875 


Inventories are steady 
(million dollars) 


* Three-quarter figures 


adjusted its figures to include 
recently acquired Durez Plas- 
tics & Chemicals and Niagara 
Alkali. Rayonier’s sales got a 
boost from the merger with 
Alaska Pine & Cellulose. 

> No Slump in Sight for ’56— 
Chemical Process Companies 
are optimistic about sales and 
profits this year. Some firms— 
like Norwich Pharmacal—ex- 
pect higher earnings from new 
products. Others expect con- 
tinued increases in earnings as 
new facilities get into volume 
production. 

But basically, the hopes for 
another record year rest on 
sustained activity in the eco- 
nomy as a whole. 

And present expectations for 
business generally are good. 
There will probably be a smaller 
auto output during the first 
part of the year, with early 
introduction of 1957 models 
perhaps bringing a _ sharp 
pickup in the fall. Housing 
starts will probably be slightly 
below 1955’s near-record total 
of 1.88 million. However, strong 
markets for capital goods and 
normal growth in most con- 
sumer lines should keep in- 
dustrial production from 
dipping much in 1956. 

Industry can expect steeper 
wage rates this spring and 
summer. Built-in automatic in- 
creases in auto, electrical ma- 
chinery and other industries 
already assure widespread wage 
boosts. Bargaining in the steel 
industry this spring is sure to 
result in increases for more 
industrial workers. Rising 
productivity and _ occasional 
price increases, though, may 
be enough to prevent an ad- 
verse effect on earnings. 
> Don’t Sneeze at Normal 
Growth—1955 was an excep- 
tional year for the chemical 
process industries, as it was for 
the whole economy. The speedy 
recovery of business from the 
mild and brief recession that 
began in 1953 brought eye- 
popping increases in sales and 
profits last year. 

But business was already 
moving too fast at the end of 
the year to permit another such 
burst in 1956. So the prospects 
this year are, in general, for 
normal growth. And that’s not 
bad, by any measure. 


April 1956—CuemicaL ENGINEERING 








Now-the Plant You 


Maintenance-Free 
because of 
Aluminum 


Here’s Why: 

Aluminum resists rust and corrosion due to 
chemicals, gases, plant atmospheres, and coastal 
environments. You save the expense of painting 
and enjoy the natural bright appearance of this 
long-lasting metal. You save on replacement of 
parts destroyed by corrosion. 


Build with Aluminum Throughout 
Aluminum Structurals give you strengths equal 
to structural steel with only 14 the weight. Ideal 
for framework and supports. 





Aluminum Jacketing provides maintenance-free 
beauty plus the benefits obtained from natural 
insulation. 


Aluminum Tread Plate is strong and light- 
weight, will not spark, resists rust and corrosion. 


Aluminum Heat Exchanger Tubing offers lower 
initial cost, provides lower service costs. 


Aluminum Accessories for gratings, railings, 
ladders and walkways. 


Aluminum Process Pipe will not contaminate 
refined liquids and gases. 


Get Complete Details Today The Finest Products 


Call the Reynolds office listed under “Aluminum” Made with Aluminum 


in your classified telephone directory. Or write 
to Reynolds Metals Company, P. O. Box “ are made with 


1800-CJ, Louisville 1, Kentucky. 
REYNOLDS e3) ALUMINUM 


¢ 
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ECONOMICS .. . 


MOST METAL MAKERS: 


Hard Put to Produce Enough 


@ ALUMINUM ... Faced with a water power pinch, 


Al makers turn to solid fuels to meet energy 


needs of expansion. 


@ STEEL .. . Steel men must pay for costly “ground- 


breaking” if they are to push past present 


capacity limits. 


@ COPPER .. . Producers need but can’t use their 
whole capacity as world strikes squeeze sup- 


ply, blow up price. 


e@ TITANIUM . . . Uncle Sam keeps producers busy 
but Ti’s high price makes for tough peddling 


to industry. 


Cecil H. Chilton, Sr. Assoc. Editor 


The outlook this year for most 
metal producers is cheerful 
enough. The unprecedented de- 
mand which spurred them to 
record earnings and production 
levels last year should carry 
most, if not all, of the way 
through 1956. 

In fact, if the metal makers 
have a “problem” it’s that of 
finding themselves in the not un- 
pleasant situation of being hard 
pressed to fill urgent orders 
from government and industry 
for their products. 

To implement their optimism 
and meet the challenging demand 
the producers are already com- 
mitting plenty of new capital for 
capacity expansions and plant 
modernizations in the coming 
months. 

eThe aluminum industry 
will bring in 700,000 tons of new 
primary capacity in 1956, a 45% 
hike over last year. The tab: 
close to a billion dollars. 

¢ Steel makers plan to push 
capacity up 15 million tons, to 
148 million tons a year, by 1959. 
And they’ll spend about $3 billion 
to do it. 

eEleven more copper mines 
—some old, some new—were 
opened in the U.S. last year. 
Eight major new mines will be 
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under way throughout the world 
by 1960. 

eYearly titanium capacity 
will soar from 7-8,000 tons a 
year of sponge to more than 20,- 
000 tons by the end of this year. 

Whatever the rewards of this 
ambitious building they will be 
hard won in many instances. The 
steel industry, for example, faces 
problems in financing the costly 
new capacity. Aluminum smelt- 
ing, with its high consumption 
of electric power, is hard put to 
find supplies of cheap power 
for future expansions. Strike- 
plagued copper producers hope 
they can fully utilize their ca- 
pacity, both present and that 
which they’re building. 
> Aluminum Still Tight—Dur- 
ing most of 1955, demand for 
aluminum outran available sup- 
ply, even though that supply was 
at a record high. Domestic out- 
put last year totalled about 1.57 
million tons, up from 1954’s 1.46 
million tons. Records will con- 
tinue to be broken as the in- 
dustry girds for a new all-time 
high this year. 

One factor tightening the sup- 
ply was a strong demand for 
aluminum in Europe. This si- 
phoned off some Canadian metal 
which otherwise might have 


moved south. It looks like more 
of the same in 1956. 

Eventual relief is expected 
from the huge wave of capacity 
expansions now made or being 
planned. Oldtimers Alcoa, Kaiser, 
and Reynolds will be boosting 
their- smelting capacities. One 
new producer, Anaconda, began 
operations during 1955, and 
others are getting set to enter 
the field. 

This new capacity will yield a 
second benefit in that it will per 
se make aluminum supply less 
critical from a defense stand- 
point. Thus, it may be possible 
for the government to lower its 
stockpile requirements. Alcoa 
points out a significant trend: 
Recent increases in aluminum 
demand have been accounted 
solely by growing civilian appli- 
cations, particularly in private 
housing and commercial con- 
struction. 
>What Price Kwh?—Severe 
droughts affect some aluminum 
producers as much as they do the 
farmer. Shortages of hydroelec- 
tric power have curtailed alumi- 
num production in the Pacific 
Northwest and in Quebec. Alcoa 
describes its capacity expansion 
at Wenatchee, Wash., as a “cal- 
culated risk” since power supply 
will be on an interruptible basis. 

And there isn’t much prospect 
of large new blocks of cheap 
hydro power becoming available 
in the U.S. One exception is the 
St. Lawrence Seaway develop- 
ment, which will permit Alcoa 
to expand production at Mas- 
sena, N. Y., during 1958. 

What with cheap natural gas 
getting harder to come by, too, 
future aluminum expansion will 
be based more and more on not- 
so-cheap power from solid fuels. 
This will have its compensations, 
though. It will permit an alumi- 
num producer more freedom of 
choice in plant location, with a 
chance to make big savings in 
transportation costs. 

Illustrating this trend are the 
plans of four firms—established 
producers, Reynolds and Kaiser, 
and newcomers Olin Mathieson 
and St. Joseph Lead—to locate 
smelting plants in the upper Ohio 
valley. They will enjoy the ad- 
vantages of nearby coal deposits 
and cheap river transportation 
of raw materials and products. 
>Steel Bumps Capacity—U.S. 
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Vinyl Acetate Monomer 


from the new AIR REDUCTION 
CHEMICAL COMPANY PLANT 
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e Annual capacity 30 million pounds. 


e Immediate shipment of drum and 
tank car quantities from Calvert 
City, Ky.; drum and tank truck quan- 
tities from Paulsboro, N. J. 


For complete information concern- 
ing the product and services of the 
new plant, write us at the address 
below. 


J 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... eS = 


Air Repuction CHEMICAL COMPAN 


A division of Air Reduction Company Incorporated 
60 East 42nd Street, New York 17, N. Y. 
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production of steel last year was 
a record 117 million tons of in- 
gots, exceeding even the rosiest 
predictions made early in the 
year. It was well above the pre- 
vious high of 111.6 million tons 
chalked up in 1958. 

Despite an anticipated drop in 
steel consumption this year by 
the automobile and construction 
industries, production is ex- 
pected to match 1955’s level. 
More steel going into machinery, 
home appliances, oil wells and 
pipelines will help shore up de- 
mand. 

Rated U.S. steel capacity at 
the start of 1956 was 128.4 mil- 
lion tons vs. 125.8 million tons 
the year before. According to a 
Republic Steel forecast, mini- 
mum capacity requirement for 
1965 will be 155 million tons. 
> Fiscal Dilemma—tThe steel in- 
dustry has been criticized at 
times for dragging its feet on 
capacity expansion. 

An important factor behind 
this hesitancy is the cost of new 
capacity. The original cost of 
facilities in place today was on 
the order of $50 per annual ton 
of capacity. Even recent expan- 
sion of existing facilities have 
cost only about $85 per ton. Now, 
however, the character of steel 
expansion is changing. It must 
of necessity be aimed at new 
areas, new mines, new fully inte- 
grated facilities. This makes 
expansion really expensive with 
an estimated $325 required to 
provide an annual ton of steel 
capacity, from ore mine to fin- 
ished mill product. 

With steel shares quoted at a 
price equivalent to about $70 per 
ton of industry capacity, it’s 
clear that steelmakers can’t raise 
capital on the open market. 
Hence, expansion has to be fi- 
nanced from retained earnings 
and private debt. Servicing the 
debt lowers net earnings, and 
retention of earnings in turn 
lowers the market value of 
shares. Raising prices is obvi- 
ously necessary, but this again 
subjects the industry to public 
criticism. 

No matter how they get the 
money, steel] producers will have 
to spend $1 billion per year be- 
tween now and 1965 in order to 
keep ahead of demand. 
> Ti Set for Expanded Use—An 
estimated 1,800 tons of titanium 
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Chemical Consumption 


§— Index (1935 #100) 
340 


_ 
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Consumption by Industries 


Nov. Dec. 
(Est.) 


(Final) 
Coal products....... 
Explosives 
Fertilizer 


lron & steel......... 
Leather 

Paint & varnish 
Petroleum refining. . . 
Plastics 

Pulp & paper..... : 


mill products reached consumers 
in 1955. U.S. sponge production 
was 7,200 tons. The unconverted 
sponge went into government 
stockpile. 

These figures represent a ma- 
jor advance over 1954’s 1,300 
tons of mill products and 5,370 
tons of sponge. 

Although titanium sponge pro- 
duction has been rolling merrily 
along, the amount of metal proc- 
essed into mill products has been 
disappointing. 

What’s been holding back 
wider use of titanium, besides 
its $8-18/Ib. price tag? Accord- 
ing to Rem-Cru Titanium, these 
have been the problems and some 
of the recent solutions: 

eSponge and mill products 
have been of nonuniform, un- 
certain quality. Quality improve- 


ments during 1955 were signifi- 
cant and further progress is ex- 
pected this year. (Titanium Met- 
als Corp. reports, “There was so 
much improvement in 1955 that 
the subject lost interest.”) 

eThere have been delays— 
unrelated to titanium—in air- 
frame and engine production 
programs. These appear to have 
been worked out. 

e Aircraft companies were 
loath to design titanium into pro- 
duction applications until they 
were sure of getting enough to 
meet their needs. Expansion of 
sponge capacity and stockpiling 
of sponge have removed doubts 
as to adequate supply. 

With production orders for 
military aircraft already assur- 
ing a major increase in use of 
titanium mill products this year, 
the industry is now pushing the 
use of titanium in industrial ap- 
plications. Mill output in 1956 
is expected to be 3-4,000 tons. 
> Cu, Pb, Zn Picture—Producers 
of copper, lead and zinc share in 
metals’ optimistic outlook. 

Total U.S. supply of copper 
in 1955 was 1.68 million tons. 
This was up encouragingly from 
1954’s 1.56 million tons despite 
serious strikes in Northern Rho- 
desia, the U.S. and Chile which 
disrupted operations.* U.S. cop- 
per supply will continue to gain, 
it’s expected, to about 1.75 mil- 
lion tons in 1957. 

Free-world consumption of 
lead and zinc in 1955 were the 
highest ever. Lead’s two major 
markets—storage batteries and 
tetraethy] lead—are stable and 
growing. They depend not on 
the rate at which autos and 
trucks are made but on the total 
number of vehicles in current 
use. So a turndown in auto pro- 
duction won’t hurt lead consump- 
tion. 

Zine’s big outlet, galvanizing 
of steel, will grow with. steel’s 
growth. Steel makers are plan- 
ning ten more continuous gal- 
vanizing lines to supplement ca- 
pacity of the 26 lines now oper- 
ating. (This is a big step since 
continuous equipment already 
represents 75% of galvanizing 
capacity. 
> Frisky Prices—All three met- 
als, copper, lead and zinc, are 


*Copper & Brass Research Assn. 
estimates strikes cost the free world 
150,000 tone of copper in 1955. 
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Here, a modern PLATINUM METALS re- 
fining plant is provided with special 
facilities for sampling and recovery from 
spent catalyst. Baker guarantees 100% 
return of assayed content. 

Our plant is geared to assure depend- 
able service which will free your PLAT- 
INUM to manufacture fresh catalyst with- 
out unnecessary delay. Baker is also 
prepared to manufacture fresh catalyst 
in any required concentration of metal— 
in the form and on the carrier you specify. 

If you would like detailed information 
on Baker Catalysts and our Catalyst Re- 
covery Service, your inquiry will receive 
our immediate attention. x * * * 


Literature on 

Platinum Metals 
Catalysts 

is available and 

will be sent 

at once, upon request, 


& COMPANY, /NC. 


e/a AY AY 


113 ASTOR STREET * NEWARK, N. J. 
ENGEL EAI LINDO S TRE S 
Ree OF FCRATIA VM METALS: 8 8S 8.A.8- CN 
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subject to wide variations in 
price. These can be due to rela- 
tively slight changes in the sup- 
ply-demand ratios, since strong 
demand encourages operation of 
high-cost, marginal facilities. 
For example, half the world’s 
supply of copper can be produced 








for less than 15¢/lb., and 90% 
for less than 25¢/lb. Yet so many 
high-cost producers are needed 
to meet today’s demand that 
prices well over 35¢/lb. result 
in spite of competition from 
cheaper aluminum. 

Producers of copper, lead and 


zinc, seeking some degree of 
price stability, are urging con- 
sumers to take a long range look 
at their needs and not to get 
panicky if demand should tem- 
porarily exceed supply. For, over- 
all, those supplies should be ade- 
quate for the next several years. 








PICTURED FLOWSHEET 


U. S. ore will yield chromium 


NAMES IN THE NEWS 


Man of the month: Raymond S. Stevens 


Names that made news last month 


PRO & CON 


Letters to the editor 


TECHNICAL BOOKSHELF 


Newcomers for your reference shelves 


Briefly noted 


More new books 


FIRMS IN THE NEWS 


Who’s doing what among your suppliers 


TECHNICAL LITERATURE 


Manufacturers’ new literature. . . 


COMING SOON 
Liquid Proportioning 


.in Reader Service 


Problems in Handling Liquefied Gases 


Inflation in Economic Analyses 


Comparison of Nitric Acid Processes 


Handling of Compressible Fluids 
Philosophy of Pilot Plant Design 
Where and How to Use the Drag Coefficient. . . . 


U. S. ore for chromium. 
Now leaning on foreign ores 
American producers eye the day 
theyll throw that crutch away. 
Electro Metallurgical’s new chem- 
ical process promises to supply 
our needs from low-grade home 


ore. (p. 308) 


Your letters let us know! 
Welcomed by the Editor, our 

readers’ views sweep wide range 

of topics, add another dimension 


to our coverage. (p. 326) 


New technical literature! 
You can now get—free and 


fast—literature on any subject in 


your field. Keep your files up to 


date the easy way. 


Join READER SERVICE 
Inside Back Cover 
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Thowe is every teodow—ond, nour id the seadowto 
TEST YOUR TOWER 


Thanks largely to Marley’s “Test Your Tower” crusade, it is generally accepted today 
that the purchaser of a cooling tower is entitled to proof of positive performance. Only a test is 


proof positive—and the best season of the year for tower testing is at hand. 


So if you haven’t done so already, write today for Marley’s technical bulletin, “Test Your Tower”. 


It offers a simple, proven method by which you can determine how closely your actual tower performance 
measures up to specified performance. Such information is well worth knowing, particularly 

in those industries where the whole tempo of operations is closely geared to temperature of process 

cooling water. Knowing your tower’s capabilities and limitations will also 

help you make sound plans for the future if you have purchased a eae ae” We 


tower with plant expansion in mind. 5 Cooling Tower Institut: 


Whatever your situation, it pays to test, and now is the time, 
Write for your copy of “Test Your Tower” today! 


The Marley Company 


Kansas City, Missouri 
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Cross section of Goulds Fig. 3715 
chemical pump, showing important 


design features. 





You can put the heat 
on this chemical pump 


Handling hot, corrosive, or abrasive 
liquids is what the Goulds Fig. 3715 
pump is built for. 

You can run this pump at 350° F. by 


cooling the support head (1) and quench- - 


ing the gland, through fittings that are 
built in. 

And you can get the pump in a variety 
of materials to meet your particular 
liquid-handling needs—type 316 stain- 
less steel, Gould-A-Loy 20 (equivalent 
to ACI CN 7M CU), all bronze, bronze- 
fitted, all iron, or iron or bronze with 
stainless trim. These materials regularly 
stocked—other material can be fur- 
nished on order. 

Wide range of sizes 
There’s a size, too, to meet most require- 
ments—nine sizes in all, providing capac- 
ities up to 720 GPM, and heads to 200 ft. 

Whatever size and construction ma- 
terial you need, you can be sure that 
your Goulds Fig. 3715 pump will oper- 
ate with high efficiency and low mainte- 
nance cost. 


Mechanical seals available 
The stuffing box (2) is on the suction 





side of the impeller, subject to suction 
pressure only. Or we can equip your 
pump with either a single or double 
mechanical seal. Completely sealed bear- 
ings (3) keep out dirt and moisture, and 
are grease lubricated. 

You can inspect and clean the interior 
of the pump, or remove and replace the 
impeller, without disturbing piping con- 
nections. You can adjust axial clearance 
between the impeller vanes and the 
casing by external means. 


Interchangeability of parts 
And you can keep your parts inventory 
low, for many of the parts are standard- 
ized for interchangeability between 
sizes. For example, you need only two 
different shafts for all 9 sizes of Fig. 
3715 pumps. 

We'd like to send you additional de- 
tails about these chemical pumps. Just 
drop us a line, asking for Bulletin 725.4. 
It gives performance curves, sizes and 
specifications. Or, if you have a pump- 
ing problem of any kind one of our 
representatives will be glad to consult 
with you about it. 


MEMBER 


Saez 


ATLANTA * BOSTON * CHICAGO * HOUSTON + NEW YORK + PHILADELPHIA * PITTSBURGH * TULSA 
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Goulds stainless steel pump handling corn 
meal mush in a food plant. 


a 
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5. Sige 


This Goulds chemical pump is handling hot 
fatty acids in an oil processing plant. 





These three Goulds chemical pumps circulate 
hot size in a textile plant. 
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Imagination takes form in models. This model, made in advance of 
detailed design, was used throughout the engineering, procurement and 
construction stages of the job, and for the training of operators. 


CATALYTIC 


CONSTRUCTION COMPANY 


CATALYTIC ON-TIME... 
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EXPERIENCE e SKILL e 
IMAGINATION ... are the founda- 


tions on which modern industrial achievement 
is built. 

EXPERIENCE in the actual creation of multi- 
million dollar facilities . . . 


SKILL as evidenced in expert design, engineering, 
and construction by a talented staff of trained 
men... 


IMAGINATION to originate and develop new proc- 
esses and new techniques. 


Catalytic experience, skill, and imagination put 
this modern 300 ton per day Anhydrous Am- 
monia Plant into service—ON TIME AND 
ON BUDGET. 


With undivided responsibility, Catalytic com- 
pleted process design, engineering and con- 
struction in 13 months. 


Philadelphia 2, Pennsylvania 
Toledo, Ohio 


in canada: 
CATALYTIC CONSTRUCTION OF 
CANADA, LIMITED; SARNIA, ONTARIO 


ON-BUDGET SERVICES for the metallurgical, chemical, 
petrochemical and oil refining industries: Project Anal- 
ysis; Process Development; Process Design; Economic 
Studies; Engineering; Procurement; Construction; 
Plant Operation 
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CONDENSER TUBE CLINIC 


Edited by Arthur W. Tracy, 
Metallurgical Engineer, 

The American Brass Company, 
Waterbury, Connecticut 





25 Years’ Experience has proved the Value 
of Arsenic as an Inhibitor 


Research at The American Brass Com- 
pany nearly a quarter of a century ago 
showed that about 0.04% arsenic 
would inhibit dezincification of brass, 
and this amount of the element has 
been added to Admiralty metal and 
aluminum brass since then. 

Inland power stations find that ANna- 
connA Arsenical Admiralty-439 serves 
well under normal water conditions, its 
arsenic content effectively inhibiting 
dezincification. 

Tidewater power stations must contend 
with much more corrosive waters, and 
ANaconDaA Ambraloy-927, the arsenical 
aluminum brass, is preferred because it 
is not only resistant to dezincification 
but also to impingement or erosion pit- 
ting by either clean or polluted sea 
waters flowing at relatively high 
velocities. 

Oil refineries have virtually made 
AnaconDA Arsenical Admiralty-439 
standard for refinery condensers and 


APPROXIMATE MECHANICAL AND 


PHYSICAL PROPERTIES 
(Light Annealed Tubes) 





Arsenical Ambraloy- 
|Admiralty-439| 927 | 





Tensile Strength, psi. 52,000 60,000 





Yield Strength, 0.5% 
Sageten ba. 22,000 | 27,000 | 





Elongation in 2”, % 60 





Rockwell Hardness “B” 6-45 





Density, Lb./cv. in. 








| Thermal Conductivity, 
| B.7.U./Sq. Ft. 


in./Hr./ 
°F. at 68°F, 





Coefficient of Linear 
Exponsion, Average 
per °F, (77°-572°F.) 





0.0000112 | 0.0000108 
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TWO TYPES OF DEZINCIFICATION IN NONARSENICAL CONDENSER TUBES 


(approx. 120X) 
LAYER-TYPE DEZINCIFICATION on the inner 
wall of an uninhibited Admiralty metal 
tube from an oil refinery using polluted 
fresh water. 


heat exchangers handling crudes, re- 
run stocks, cracked products, lubricat- 
ing oils, and by-products. It is resistant 
to dezincification and can handle cor- 
rosive cooling waters at relatively high 
temperatures. Another important prop- 
erty is its ability to withstand attack by 
sulfur compounds resulting from the re- 
fining of sour crudes. ANACONDA Am- 
braloy-927, because of its resistance to 
dezincification and to pitting corrosion 
by sea water at relatively high veloci- 
ties, is sometimes preferred in oil re- 
fineries on tidewater. 

Marine users generally find ANACONDA 
Arsenical Admiralty-439 satisfactory 
for inland-water vessels and also for 
seagoing vessels where service condi- 
tions are moderate; but ANACONDA 
Ambraloy-927 is preferred for most sea- 
going vessels. Both alloys are resistant 


(approx. 17X) 

PLUG-TYPE DEZINCIFICATION on the inner 
wall of an uninhibited Admiralty metal 
condenser tube from a power plant oper- 
ating on tidewater. 


to dezincification under all corrosive 
conditions found in these services. 
Your own needs may call for these cor- 
rosion-resistant Anaconda alloys or they 
may call for other tube alloys we make. 
Our Technical Department will be glad 
to help you select the one best alloy for 
the conditions you face. 

Technical Service—Get full information 
on our technical services and products 
by writing The American Brass Com- 
pany, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 5676 


ANACONDA 


Tubes and Plates 
for Condensers 
and Heat Exchangers 
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TYPICAL PORO-KLEAN FLOW DATA 
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FLOW DATA FOR TYPICAL CYLINDRICAL-TYPE, 
coarse-grade, Poro-Kiean filter element, fluid vis- 
cosity as parameter. Filtration to 15 microns. 
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FLOW DATA FOR TYPICAL CELL-TYPE, medium- 
grade, Poro-Kuxan filter element, fluid viscosity 
as parameter, Filtration to 5 microns. 











Precision 3-to-30 micron filter for high 
temperature and high pressure 


Poro-K.EAN, Cuno’s new porous stainless steel 
filter material, now offers the chemical, petrochemi- 
cal, nuclear, and process industries true micronic 
filtration for temperatures to 900°F and differen- 
tial pressures to 2000 psi. 

Standard in 316 stainless steel, with low carbon 
content (0.03 to 0.05% max.), Porno-KLEAn is an 
ideal filter material for use in applications requiring 
corrosion resistance, high strength (ultimate tensile 
strength: 25,000 psi), high resistance to hydraulic 
shock, or positive freedom from fluid contamination. 

Typical Poro-KLEn applications, already in use 
in the chemical and process industries, are listed 
below. Approximate flow-rate curves for typical cell 
and cylindrical standard elements are shown at left 
(for exact data, see your Cuno representative). 


TYPICAL PORO-KLEAN APPLICATIONS 
TO REMOVE: 


¢ Resin and airborne contamination from demineral- 
ized water 

* Fixed-bed catalyst fines from petroleum products 

* Over-cooked gels from polymers 

* Radioactive contamination from light and heavy water 

¢ Fine precoat particles downstream from primary filters 

* Contamination and/or catalysts from high-tempera- 
ture and high-pressure refinery gases 

* Metal oxides from molten sodium, sodium-potassium, 
and bismuth 

* Iron oxides from fuels 

* Rust from steam 

* Foreign matter from pharmaceuticals , 


TO RECOVER: 
* Catalysts from gases and liquids 


TO DISPERSE: 


* Gases into liquids and other gases 


If you have problems like these, let Cuno engi- 
neers help you apply Poro-KiEan to their solution. 
See your Cuno representative, or write Cuno Engi- 
neering Corporation, 31-4South Vine Street, Meri- 
den, Conn. 5.20 


AUTO-KLEAN (edge type) > MICRO-KLEAN (fibre cartridge ) + FLO-KLEAN (wire-wound) - PORO-KLEAN (porous stainless steel) 
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more steam, faster steam in less space 


. coopemnene igs 
is ” 


See how small, how compact, 100 h. p. can be! 


Water, force-circulated through a 
Modulatic Steam Generator, absorbs 
heat more thoroughly because of 
splitting gasses into thin wiping films 
over many uniquely spaced heat- 
transfer surfaces. This unique spac- 
ing is a result of Vapor’s exclusive 
water-tube design. 


This provides more steam from much 
smaller boiler rooms in new plants— 
makes possible addition of steam in 
already crowded plants. The entirely 
self-contained, fully automatic Modu- 
latic unit can be moved through exist- 


MODULATIC 


WERTICAL STEAM GENERATOR 
Proved for 23 years in the toughest boiler rooms in America 


ing doorways and installed in unused 
corners or other out-of-the-way spaces. 

It’s time to take a new look at 
steam-making progress—at what to- 
day’s remarkable water-tube Modu- 
latic will mean to you in new time and 
money economies. In Canada, write 
Vapor Car Heating Co. of Canada, 
Ltd., 65 Dalhousie St., Montreal 3. 


VAPOR HEATING CORPORATION 
80 E. Jackson Bivd., Chicago 4, Ill., Dept. D4 


Please send me free 12-page Modulatic Bulletin 
No. 586. 

INDIVIDUAL 

COMPANY 

STREET 


CITY ZONE STATE 





Another Industrial Leader... 


Sy J.I.CasEe Co. 


| 
| 


Building for 
5.1. Case Co., Racine, Wisconsin 


Warehouse and Loading Dock for 
J. L Case Co,, Bettendorf, iowa 


Monufocturing Building for 
LL. Case Co., Anniston, Alabema 





Branch Showrooms and 
Warehouse for J. 1. Case Co., 
Houston, Texas 


Manufacturing 
\ Building for 
1.1. Case Co., Stockton, California 


continues to build with 


LURIA Buitdings 
@ 


Only LURIA offers you the SPEED and ECONOMY of 
STANDARDIZATION ...plus all the ADAPTABILITY 
and DURABILITY of CUSTOM-DESIGNED UNITS 


For J. I. Case, famed manufacturer of farm machinery, a 
total of 19 Luria structural steel buildings! And Luria’s 
re-order record with other industrial leaders is equally 
impressive ... because Luria Buildings deliver such im- 
pressive performance. Each structure surpasses the most 
stringent building codes. Each represents substantial 
savings. Each is adaptable to individual requirements. 
These are the reasons why Luria Standardized Build- 
ings can meet the needs of your expansion program. 
Discuss it with your Luria representative. 


LURIA ENGINEERING Company 


511 FIFTH AVENUE, NEW YORK 17, N. Y. 
District Offices: ATLANTA e¢ PHILADELPHIA e BOSTON 
CHICAGO « WASHINGTON, D.C, « Plant: BETHLEHEM, PA. 








Storage Building for J. 1. Case Co., 
Racine, Wisconsin 


rr Tractor Development 
and Testing Building for 
1.1. Cose Co., Racine, Wisconsin 


\ 


Tool & Pattern Shop 
for J. |. Case Co., 
Anniston, Alabama 


Maintenance 
Building for J. 1. Case Co, 
Rockford, Illinois 


ee 


Platform Shed for 
J. 1. Case Co., Burlington, lowa 


Receiving and Manufacturing Building 
for J. 1. Case Co., Racine, Wisconsin 


eae, | 


LURIA Customers are REPEAT Customers 
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How to INSURE Good KNOCK-OUT Drum PERFORMANCE 


Similar improvements in process efficiency 
are effected by the clean separation 
of vapor from liquid in: 


The only positive way to insure good performance 

in Knock-Out drums is to provide 

a positive barrier to entrained liquid flow 

which at the same time is practically 

non-restricting to gas flow. 

This dual requirement is inherent 

in YORKMESH DEMISTERS where the high percentage 
of voids permits unobstructed gas flow and 

the extensive surface area effectively 

separates out the entrained liquid. 

The practical result is high separation efficiency 

at low pressure drop. 

For existing or new equipment why not 

send operating data, and let York Engineers 

take the responsibility for improved performance. 

We will recommend and select the best style Demister 
from the many available, which includes 

the hi-thruput Herringbone style. 


Specialists in FLUIDS SEPARATION / 
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Vacuum Towers « Flash Tanks 
Distillation Equipment + Evaporators 
Absorbers « Scrubbers « Steam Drums 


Write for Bulletin 17 and a complete list of the many case 
histories available from our technical library. 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


ENGINEERS and MANUFACTURERS 





Allen-Bradley explosion-proof starter on LPG Ingersoll-Rand compressor 


Allen-Bradley explosion-proof solenoid starter on Triumph paint mixer 


CUT YOUR ELECTRICAL MAINTENANCE COSTS 


Type 1 
General 
Purpose 


Type 4 
Watertight 


Type 7 
Explosion- 
proof 
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When you order a motor starter, be sure to 
specify the type of enclosure that will give 


adequate protection to the starter 
and operator under the conditions 
that exist where it is used. 


In the Allen-Bradley line is a variety 
of standard enclosures that satisfy 
cny operating requirement. They as- 
sure long, trouble-free service and 
thereby cut ‘down time’ due to un- 
necessary inspection or also motor 
starter failures. 


Allen-Bradley Co. 
1337 S. First St. 
Milwaukee 4, Wis. 


Bulletin 709 Size 1 


Solenoid Starter 


Since all Allen-Bradley motor starters use 
double break, silver alloy contacts which re- 


quire no maintenance, bolted enclo- 
sures are no problem for the service- 
man. Actually, you can install an 
Allen-Bradley starter and forget it. 
There is only ONE MOVING PART 
...the solenoid plunger. There are no 
linkages, bearings, pins, or pivots to 
rust and stick. Such simplicity is your 
guarantee of dependability. 


Send for the A-B Handy Catalog! 


In Canada— 
Allen-Bradley Canada Ltd. 
Galt, Ont. 


EY 


Type 8 
Hazardous 
Corrosive Gas 


Type 9 
Hazardous 
Dust 


Type 11 
Corrosion- 
proof 
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For Optimum Efficiency at Minimum Cost, 
Heat Transfer Equipment Needs Kellogg’s 





WHEN a process plant’s efficiency, and even 
its economic success, depends on the per- 
formance of heat exchangers, this vital 
equipment becomes more than a “‘packaged”’ 
item or even a matter of following specifica- 
tions. Optimum performance, at minimum 
cost to the customer, demands all of the 
extra know-how, know-when, and know- 
where that the fabricator can put into the 
job. It requires, for example, a thorough 
knowledge of heat transfer, stress analysis, 
metal fatigue, corrosion control, metallurgy, 
and welding techniques, plus the inherent 
ability to apply this knowledge to the spe- 
cific problem at hand. 

At M. W. Kellogg, the instinctive appli- 


cation of this kind of knowledge—which 
goes into the design and fabrication of 
every Kellogg heat exchanger or other proc- 
essing unit, is what we call the “built-in 
engineer”. This important extra, together 
with Kellogg’s other facilities guarantees 
performance, minimizes maintenance, and 
often reduces initial costs. In one recent 
instance, a saving of $5,000 for a customer 
resulted from a slight change in design sug- 
gested by Kellogg’s staff. 

We welcome the opportunity to demon- 
strate, in cooperation with your own design 
engineers or alone, what Kellogg’s “built-in 
engineer” can contribute to your new proc- 
ess equipment. 


Fabricated Products Division 
THE M.W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


The Canadian Kellogg Company, Limited, Toronto 


¢ Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


HEAT TRANSFER 
EQUIPMENT 
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PROCESS 
PIPING 


TANKS AND 
REACTORS 


KNOCKDOWN 
VESSELS 





PRESSURE 
VESSELS 
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Clad steel will give us 
the same protection and 
long equipment life 

as solid high alloy! 


... at savings up to 
50% in material costs! 


LOOK AT THE RECORD! 


SEE FOR YOURSELF! 


ECONOMY — high-alloy layer assures corro- 
sion resistance, long equipment life. 
STRUCTURAL STABILITY—low-cost backing 
steel provides strength and rigidity. 
DESIGN FREEDOM~— integral bond allows de- 
sign and fabrication of shapes to meet proc- 
ess and space needs. 


. .. of growing applications of clad steel 
throughout the chemical and petro- 
chemical industries. 

In tanks, pressure vessels and other 
vital equipment, clad steel can be found 
wherever corrosion, abrasion or product 
contamination are problems. Why? Be- 
cause economical clad steel delivers the 
benefits of solid high alloy ... at savings 
in material costs up to 50%! 

Add to this, clad’s easy maintenance— 
very little stays long on those smooth, 
high alloy surfaces that a quick flush 
with water can’t remove! The perma- 
nent, integral bond between cladding 
and backing steel eliminates seepage 


Clad steel demonstration 

é unit recently featured at 
the Nat'l Assoc. of Corrosion 
Engineers show. 


and crevice corrosion— makes modifica- 
tion simple. Walls can be cut, flanges or 
pipes welded on quickly and easily. 

And only Lukens offers a selection of 
16 cladding and 11 backing metals—giv- 
ing you practically an unlimited selec- 
tion of cladding and backing combina- 
tions to meet any conceivable need. 

For more information consult your 
equipment builders or write to Manager, 
Marketing Service, Lukens Steel Com- 
pany, 842 Lukens Building, Coatesville, 
Pennsylvania. 

We'll show you in detail just why we 
say clad steel is the ideal material for 
long range economy. 


LUKENS CLAD STEELS i 


STAINLESS-CLAD «= 


NICKEL-CLAD s 


INCONEL-CLAD =« 


MONEL-CLAD 


Producers of the Widest Range of Types and Sizes of Clad Steel Plates and Heads Available Anywhere 
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INDUSTRIAL COATINGS 


BARRETT DIVISION, Allied Chemical & 
Dye Corporation, 40 Rector Street, New A\ : 

York 6, N. Y. in Canada: The Barrett Company, \ 
@  td., 5551 St. Hubert Street, Montreal, Que. 


OVER 100 VEARS OF EXPERIENCE 
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The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no 
internal wearing parts, maintenance is low. Service is assured by a 
nation-wide network of Engineering Service offices. Write for 
bulletins now. 


he 
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No internal wearing parts. 


No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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NAS ENGINEERING COMPANY 
312 WILSON, SO. NORWALK, CONN. 
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A new source for nitrogen chemicals . 
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SINCLAIR WILL SERVE THE MID-WEST 





Strategically located in Hammond, Indiana, this ultra-modern plant will 
soon be on stream — producing high purity anhydrous ammonia and nitro- 
gen fertilizer solutions for agriculture and industry. 


The central location of this plant is of prime importance to you. It means 
fast, low cost delivery of your nitrogen needs via Sinclair’s fleet of tank 
cars and tank trucks. Moreover, vast storage facilities will enable Sinclair 
to supply you with top quality products during your busiest periods. 


For further information about how this new plant can meet your nitrogen 
supply problems, phone or write. . . 


SINCLAIR CHEMICALS, INC. 


(Affiliate of Sinclair Refining Company) 


600 Fifth Avenue, New York 20, N. Y. + Phone Circle 6-3600 
155 North Wacker Drive, Chicago 6, Illinois + Phone Financial 6-5900 
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Built by the Newport News Shipbuilding and Drydock. 


On the USS Nautilus and Seawolf | 


Built by the Electric Boat Division of General Dynamics Corp. 


SS Forrestal 


Sg 


Unibestos insulates vital pipe systems 


Guardians of today’s security and tomorrow’s 
future—these are the ships of electronic devices 
and nuclear power...the products of advanced 
engineering and modern materials. 

Aboard these ships, where dependability is a 
must, Unibestos pipe insulation protects intricate 
and vital pipeline systems against crucial heat 
loss. Unibestos makes a clean sweep in its con- 
tribution to this important Navy development 
program. 


In fact, Unibestos is fast becoming the preferred 
insulation for an increasing number and variety 
of applications. Whether it’s a ship, a refinery or 
a power plant, single-layer Unibestos combines 
high thermal efficiency with superior strength 
and unmatched ease of installation. 

Unibestos® pipe insulation is available in sec- 
tional form through 44” O.D. For further infor- 
mation without obligation, write for the free 
descriptive bulletin 109C. 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street «+ Bloomington, Illinois 
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The Mark of ¢ 


STRING 


Tear a small piece from the continuous sheet 
of cake coming from a FEinc String Filter. 
Turn it over in your hand. In the closely 
spaced grooves you'll see why FEinc gives 
better filtration . . . on jobs ranging from 
thick fibrous cakes to thin sticky slimes. 

The strings literally lift the cake out of the 
weave of the cloth. No scraper to wear, 
smear or plug the fabric. The cake is dryer, 
too. Cleaner cloth aids filtrate removal, with 
less vacuum. No “blow-back” is needed to 
loosen the cake, hence no filtrate is blown 
back into the cake. If FEinc’s Compression 


HORIZONTAL 


CUSTOM DESIGNED CONTINUOUS FILTRATION 
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Fillvation 


Dewatering Mechanism is added, you get 2 
to 6% more moisture out of the cake. 

It all adds up to higher yield with FEinc: 
Cleaner, more workable cake . . . higher 
recovery of solubles . . . higher filtration 
rates with a smaller filter . . . extra savings in 
reduced “down-time” and longer cloth life. 

The Original String Discharge Filter is 
now only one of many types of FEinc con- 
tinuous rotary vacuum filters available . . . 
custom-made at standard costs. Write for 
bulletins today, or ask for performance 
studies. No obligation, of course. 


For a 
Bigger Yield 


lao Gated Mt \tel] 1-1 -4-1- nl Tow 
holo ml @)a-biela! 


Street, Newark 4, N. J 
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Insure Insulation 


Leading engineers world-wide 
specify Childers Jacketing for protect- 
ing costly insulation on lines, towers, 
vessels and tanks. These efficiency 
minded engineers prefer Childers 
Jacketing because of these exclusive 
features: 

1. LAP-SEAL (patent: pending) in- 
sures a more positive weather- 
seal. 

2. Heavy weight jacketing designed 
for lines subject to abuse. 


3. Deep Corrugated Jacketing with 
factory-attached moisture bar- 
rier for towers, vessels and tanks. 


New Deep 





sedis PRS 


Jacketing forms around pipe easily. A two man 
crew can apply jacketing without special instal- 
lation equipment. Aluminum strapping and seals 
make application simple and quick, reducing 
labor costs. Factory-attached moisture barrier is 


Efficiency with 


4, New resin adhesive that makes 
a stronger bond between the 
jacketing and the vapor barrier. 


Childers Aluminum Jacketing 
provides strong, durable protection 
with three way savings: 

1. Lower first cost than any other 

permanent jacketing. 

2. Lower application cost because 
it’s so easy to cut-to-size and 
attach. 

3. Eliminates maintenance because 
it is made of durable aluminum 
for maximum corrosion resist- 
ance and requires no painting. 


Corrugated Jacketing 


recommended where the presence of moisture 
could harm aluminum from the under side. The 
resin type adhesive used exclusively by Childers 
to bond moisture barrier to under side of 
jacketing withstands temperatures up to 300°F, 


in 48 States and 14 Foreign Countries 


Economy minded engineers know 
that plant efficiency is improved when 
costly insulation is protected with 
Childers Aluminum Jacketing. And 
too, the gleaming beauty of Childers 
Jacketing makes plants brighter, neater 
—reduces “housekeeping” costs. 


Send for Free Sample and Prices 


You can help increase the efficiency 
of your insulated lines, towers, vessels 
and tanks by using Childers Jacketing. 
Write today for free sample and engi- 
neering data. Childers Manufacturing 
Co., Dept. CE-14, Houston 8, Texas. 





For Towers, Vessels 


and Tanks 


Only Childers offers 
deep corrugated alumi- 
num jacketing with fac- 
tory-attached moisture 
barrier. Available in 144” 
and 2%” corrugations. 
Childers Deep Corru- 
gated Jacketing is used to 
provide permanent pro- 
tection for insulated 
towers, vessels and tanks. 


Heavy Weight Jacketing 

Only Childers offers .019” 
Jacketing in labor saving 4’ wide 
rolls. This exclusive product is re- 
commended to protect insulated 
lines along walkways and in other 
areas where they are subject to 
abuse; also recommended for pro- 
tection of all insulated towers, 
vessels and tanks. 


Childers exclusive LAP-SEAL is a 
series of eight ribs rolled into the 
underlapping edge of the jacketing. 


Lap-Seal has 2 important advantages: 


1. Where desired, a positive weather 
seal is easily made with Lap-Seal 
and a mastic. 

. Lap-Seal provides an automatic 
measure of the 2” circumferential 
lap. It saves labor, insures proper 
lap and prevents waste. 











Rotary 
COMPRESSORS 
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HOW RO-FLO 
UNITS. OPERATE 


Centrifugal force moves blades to A DVA N TAG i: ." 
outside wall to form air chamber. 
with RO-FLO units for shop air, 
TYPE and SIZE for EVERY NEED drilling, gas handling 


Both single and two-stage Ro-Flo com- © CONSTANT EFFICIENCY — During operation the sliding vanes 
serge’ are “yoy ee sneeviran vais of the rotor press against the cylinder wall to form air cells. 
cae pty ort es gauge, Even if these vanes wear, the rotating force holds them in 


volumes from 42 to 3245 cfm. ‘ : 
Two-stage units in twelve sizes for contact with the cylinder wall so that efficiency and air 
flow never change. 


250 to 1800 cfm at pressures from 60 
3 LOW-COST FOUNDATIONS — Smooth rotation cuts vibra- 


to 125 pounds gauge. 
Single and two-stage Ro-Flo vacuum tion. This eliminates need for heavy foundations used with 


i, a gg eng rely a mercury reciprocating-type units. Small units can be bolted directly 
: . to the floor. Large units need only a simple slab. 


Call your nearest A-C office or write 
for bulletins 16B8244 (two stage) and COMPACTNESS — No extra weight or extra size is needed to 
dampen vibration. Every inch is devoted to air or gas handling. 


16B8126 (single stage). Allis-Chalmers, 
Industrial Equipment Division, Mil- 

LOW MAINTENANCE — There is no wear and tear from 
shock and vibration ...no pistons and valves. 


waukee 1, Wisconsin. 
(AC) Ro-Flo is an Allis-Chalmers trademark. 
A-5028 
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YOU CAN COUNT ON PRODUCTION CONTINUITY WHEN YOU INSTALL A GENERAL ELECTRIC ARC FURNACE TRANSFORMER. 


Not one G-E tap-changer contact failure since 


HEART OF TAP-CHANGER mecha- 
nism is the circular arrangement of 
contacts. Made of specially tin-plated 
copper, they have high current- 
carrying ability with low contact 
temperature, and a wedging action 
which assures good contact under all 
operating conditions. 


wedge-type introduction in 1938 


changer’s reliability, it can be strategi- 
cally located in the main tank close to 
the windings, thus permitting great 
savings in floor area. 


Since the introduction 18 years ago of 
the General Electric wedge-type tap 
changer, no contacts have ever sepa- 
rated, carbonized, welded, or otherwise 
failed according to our records. This is 
another example of the outstanding 
record of reliability established by G-E 
arc-furnace transformers. 

The tap changer itself is designed 
with liberal electrical, mechanical, and 
thermal safety factors. It can, in fact, 
withstand the full short-circuit current 
of the transformer without injury. 
Furthermore, a special safety interlock 
between tap-changer driving mecha- 
nism and primary circuit breaker pre- 
vents any chance of tap-changer opera- 
tion under load. Because of the tap 


Tap changers are only one of many 
features which make G-E arc furnace 
transformers your best bet for long- 
term reliability. Others include core- 
type construction with inherently 
strong circular-concentric windings, 
dust-tight bus-bar seal, and _ high- 
pressure-tested cooling systems. 


For complete details contact your 
nearest G-E apparatus Sales Office or 
write for Bulletin GEA-6236 to General 
Electric Company, Section 422-27, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








Jenkins Valve 
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Service 





Fig. 677A Br. Gote 


Cold water well shutoff valve 





Fig. 295 Br. Sw. Check 


Prevent backflow thru well pumps 





Fig. 677A Br. Gate 


Warm water well shutoff valve 





Fig. 368 Br. Gate 


Circ. pump shutoff valves 





ig. 106A Br. Globe 


Settling Tank drain valve 





ig. 368 Br. Gate 


Shutoff discharge to warm water well 





ig. 368 Br. Gate 


Control water to evaporator 





ig. 368 Br. Gate 


Control water te condenser 





ig. 368 Br. Gate 


Control water to warm water well 





ig. 368 Br. Gate 


Control water to ch. water pump 





ig. 106A Br. Globe 


Constant head regulator bypass 





ig. 368 Br. Gate 


Constant head regulator shutoff 





ig. 352 Br. Sw. Ch. 


Prevent backflow thru circ. pumps 





ig. 368 Br. Gate 


Ch. water temp. regulator shutoff 





ig. 106A Br. Globe 


Ch. water temp. regulator bypass 





ig. 368 Br. Gate Evaporator shutoff 





ig. 352 Br. Sw. Check 


Prevent backflow thru evaporator 





ig. 368 Br. Gate 


Shutoff water to recovery & precon coil 





ig. 368 Br. Gate 


Shutoff discharge to cold water well 


PRECONDITIONING 





ig. 368 Br. Gate 


Control water to hot water pump 


COIL 





ig. 368 Br. Gate 


Shutoff water to heating coil 





ig. 368 Br. Gate 


Control water to hot water pump 





ig. 368 Br. Gate 


Control water to ch. water pump 





ig. 368 Br. Gate 


Centro! water to warm water well 





ig. 368 Br. Gate Condenser shutoft 





ig. 47 Br. Gate 


Expansion tank shutoff valve 





ig. 47 Br. Gate 


Expansion tank shutoff valve 





. 47 Br. Gate 


Control makeup to expansion tank 





ig. 92 Br. Sw. Check 


Prevent backflow to water lines 





. 106A Br. Globe Drain valves 
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How to plan piping connections for all-year 
AIR CONDITIONING WITH THE HEAT PUMP 


Well water is used in the basic heat 
pump installation illustrated. Such a sys- 
tem could readily serve a building with 
several exterior and interior zones, which 
would have many air handling units. For 
simplicity, only one unit is shown in the 
diagram. 


For heating demands, this system provides 
a closed circuit consisting of hot water 
pump, condenser, and heating coil. For 
cooling, a second closed circuit consists 
of chilled water pump, evaporator, and 
cooling coil. 


During the heating season, water is sup- 
plied to the settling tank from the warm 
water well (about 60° F). It is circulated 


SOLD THROUGH PLUMBING-HEATING 
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by the chilled water pump to the evap- 
orator, and then to the cooling coil to 
provide cooling, where needed, for in- 
terior areas. The water then flows to the 
recovery coil, picks up heat from waste 
air and carries it to preconditioning coil, 
where it is used to preheat outside air. 
The resulting chilled water is discharged 
to the cold water well. 


During the intermediate seasons, water is 
supplied to the settling tank from the 
cold water well (about 50° F). It is cir- 
culated by the hot water pump to the 
condenser, and then to the heating coil to 
provide heat, where needed, for the ex- 
terior zones. The water is then discharged 
to the hot water well. 


AND 


INDUSTRIAL DISTRIBUTORS 


JENKINS PRACTICAL PIPING LAYOUTS 


Diagram by Huxley Madeheim 
Consulting Engineer 
Copyright 1956—Jenkins Bros. 


During the cooling season, water from the 
cold water well is pumped to the settling 
tank, and then circulated to the evaporator 
and the cooling coils. It is next used to 
cool the condenser, and is then discharged 
to the hot water well. If the demand for 
cooling is low, and the well water cold 
enough, the evaporator may be bypassed. 

Consultation with accredited piping en- 
gineers and contractors is recommended 
when planning major piping installations. 
Enlarged diagram and full description of 
this layout free on request. Ask for Lay- 
out No. 77. Jenkins Bros., 100 Park Ave., 
New York 17. 





Traditional Taylor accuracy in a low cost instrument 


E NEW BI-THERM' 9 DIAL 


THERMOMETER 





So easy to read 
it invites frequent reading ! 


A SIMPLE, dependable and economical ther- 
mometer with many applications throughout in- 
dustry. Wide variety of ranges from minus 40° 
to +750°F. Also available with three inch dial; 
stem lengths of 4, 6,9, and 12 inches; separable 
wells of brass, steel, type 304 stainless steel or 
monel, 


EASY TO READ: The large dials are highly read- 
able because of black figures and graduations 
on an aluminum background. 


RUGGED: All exposed metal parts are of arc 
welded, corrosion-resistant stainless steel. All 
instruments are waterproof. All mechanical con- 
nections are welded for greater reliability. 


ACCURATE: These instruments are accurate within 
+1% of range, over the entire range. Simple 
zero-setting features correct minor errors in 
readings which might result from severe me- 
chanical shock. No ambient temperature effect. 


286 


Overrange protection 50% up to 500°F.; 10% 
above 500°F. 

VIBRATION DAMPED: All instruments, except the 
200° to 750°F. range, are silicone damped 
against vibrations. Result is increased speed of 
response, minimum pointer vibration, and elim- 
ination of pointer chatter when the thermom- 
eter is handled. 

ECONOMICAL: Costs only $16 to $26, depending 
on dial size and length of stem. Ask your Taylor 
Field Engineer, or write for Bulletin 98267. Taylor 
Instrument Companies, Rochester, N. Y., or 
Toronto, Canada. teihe bask 


é a 
Taylor Instruments 


MEAN 


ACCURACY FIRST 











IN HOME AND INDUSTRY 
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Here’s what you want in stainless steel 
—the way you want it 


Stainless Steel Plate... produced to almost any 
size or thickness, %@’ and heavier, in rectangles or 
cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro- 
duced to highest chemical and metallurgical standards 
—ready for cutting to your requirements, and for ship- 
ment when you want it. 


Stainless Steel Heads ...spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 
similar equipment, Carlson can fill a complete bill 


write for CARLSON'S WEEKLY STOCK LISTS... 
YOUR GUIDE TO WHAT’S AVAILABLE 
IN QUALITY STAINLESS STEEL 


4 (4, 


of material including shell plates, flanges, rings, pads 
and other components. 

Stainless Steel Forgings, Circles, Rings, and Special 
Patterns... Flanges, circles, rings, and sketch plates 
are cut from plate, or forged and rough machined to 
meet your specifications. 

Stainless Steel Bars and Sheets (No. | Finish) 
Complete Service ... At Carlson the emphasis is on 
flexibility, efficiency and economy in producing what 
you want, when you want it. If you would like addi- 
tional information about our service and products or, 
if you want to place an order—just let us know, we 
promise you prompt action! 


Stainless Steels Exclusively 


ARLSON, inc. 


THORNDALE, PENNSYLVANIA 


Plates © Plate Products © Forgings * Bars © Sheets (No. 1 Finish) 


District Sales Offices in Principal Cities 





The Series H Durcopump fulfills the need of 
the chemical industry for a heavy duty process 
pump to handle high heads at most capacity 
ranges at normal or elevated temperatures. Avail- 
able in the complete range of Durco machinable 
alloys, it is the modern answer to your difficult 
corrosive pumping problems. 

The Series H Durcopump is basically of simple 
design and rugged construction, with great ver- 
satility. It is intended to handle the toughest 
pumping conditions, as well as to meet your spe- 
cial requirements. It provides maximum service 
life, requires small spare parts inventory, and 
minimum down time for parts replacement. 
Durcopumps are available with capacities to 2000 
GPM, and heads to 345 ft. 


Available in the following standard DURCO 
machinable alloys: 

Durimet 20, Chlorimet 2, Chlorimet 3, Durco 
D-10, Durco 18-8-SMo, Durco 18-8S, Monel, 
Nickel, Inconel, Ni-Resist #2, Cast Iron, Carbon 
Steel, and other special alloys. 


THE DURIRON COMPANY, Inc. 
Dayton, Ohio 
BRANCH OFFICES: Atlanta, Boston, Buffalo, Chicago, 


Cleveland, Detroit, Houston, Knoxville, Los 
Angeles, New York, Philadelphia, Pittsburgh 


* 
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The All New Series H DURCOPUMP 





Panalog Information Systems 
guide management in raising 
plant output and profit 


Panalog 605 Information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu- 
ously. Information can be presented in a variety of forms for im- 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type- 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers. 


Periodically logs and continuously scans. A precision servo measur- 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-normal 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—off-normals in red. A 
complete log of all variables as well as a summary of off-normals can 
be made at any time. 


Completely flexible and expandable. Panalog components are stan- 
dardized, packaged modules. The system can be easily expanded or 
modified in the field. The Panalog 605 is sufficiently flexible to supply 
digital information for any management requirement. 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal Logged values are grouped by processing unit 
limits are provided for each input variable. on chart. Audio-visual alarms accompany de- 
Basic system capacity, 200 points with one elec- tection of off-normals. When scanning, off- 
tric typewriter — can be expanded. Accuracy, normal values are identified and printed in 
+.25% of full scale range. Logging speed, separate chart area. Totalized and averaged 
approximately one line per minute. Scanning values as well as plant efficiencies can be auto- 
speed, five points per second, between logs. matically computed and recorded by the system. 


U.S. Pat. No. 2,701,748 


‘ PANELLIT, INC. 


Graphic Panels Panalarm Instrument 7413 N. Hamlin Ave., Skokie, Il. 
Control Centers Annunciators Services Division Panellit of Canada Ltd., Toronto 14 





Air and dust enter fil- 

ter drum through top 
(A). Air passes out through 
filter disc (shaded) leaving 
dust on inside. Jet arm (B) 
rotates around disc blow- 
ing reverse-air jet back 

















through filter, dislodging ‘ : Models from 520 to 4800 CFM capacities. Hang from 
dust. Dust falls out bottom “ws rafters, place in corner, on platform—easily installed 
of drum (C) into hopper. - anywhere. Factory assembled—-comes in ‘‘package.”’ 





Automatic pres- 

sure control* 
maintains ideal filter- 
surface conditions by 
cleaning filter discs on- 
ly when they need it 
and not over-cleaning 
them. Continuous 
high-efficiency is as- 
sured, filters last longer. 





High-efficiency 

felt filtering ma- 
terial cleans more than 
6 times as much air per 
sq. foot as ordinary 
woven cloth filters. 
Synthetic felts used for 
special applications. 
See how you can save 
time, money, space in 
your own operation 
with a Model D Aero- 
turn. 


LyCLUeE/ Continuous automatic operation with 


New Koppers Model D Aeroturn Dust Collector... 


over 99.9% continuous efficiency! The “heart” 
of this new Koppers Model D Aeroturn (see illus. 1) is the reverse-air- 
jet action. This reverse air cleans the filter discs, maintains ideal fil- 
tering conditions automatically! Pressure controls action by switching 
air jet arm ‘‘on” when pressure rises . . . “off”? when pressure is normal for 
highest efficiency.* When “‘on” the air jet arm rotates around bag radially 
—blowing an even-pressure air blast into the felt filter disc—agitating 
and dislodging dust accumulation, making it drop off inner wall into the 
hopper. No excess wear to “high-efficiency” felt disc—no unnecessary use 
of air jet mechanism—no stopping to clean filter. This completely auto- 
matic “package” dust collector solves your filtering problems with 
over 99.9% maintained efficiency. 


New Series 12 Aeroturn for 
bigger dust filtering jobs, 
material reclamation. Stan- 
dard sizes from 1,000 to 
60,000 CFM—special units 
designed for greater capaci- 
ties. Up to 99.9%+, a high 
“clean-air”’ efficiency. 


AEROTURN DUST COLLECTORS 


--Ma, Thad 


Koprers Company, Inc., Industrial Gas Cleaning Dept., 5004 Scott Street, 


Baltimore 3, Maryland. 
® 


Gentlemen: Please send me a free copy of your Aeroturn Booklet with descrip- 


Koppers Company, Inc. tion, drawings and photographs. [] Model D [] Series 12 


Metal Products Division 
Industrial Gas Cleaning Dept. 
Engineered Products 
Sold with Service 


Company 
Address......... 


*Hersey Patents 
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VOU CAN tO 
A PILOT UNIT FOR 
7 MAKING DISPERSIONS” 


NEED HELP IN SPEEDING THE PROGRESS OF YOUR 
SODIUM PROJECTS? JUST AS U.S.I. HELPS BY 
PROVIDING SAMPLES OF SODIUM DISPERSIONS FOR 
RESEARCH, IT CAN NOW HELP BY LOANING YOU 
A PILOT SIZE DISPERSION UNIT FOR YOUR NEXT 
STEP. THIS UNIT WILL PREPARE 3 TO 4 GALLONS 
OF 10 TO 20 MICRON DISPERSIONS IN LESS THAN 
20 MINUTES. RESULTS WILL DUPLICATE LAB 
EXPERIENCE AND CAN BE SCALED UP TO PERMIT 
PROPER DESIGN OF PLANT EQUIPMENT. 


NO OBLIGATION, BUT LET US KNOW YOUR 
NEEDS AS FAR IN ADVANCE AS POSSIBLE. 


Prefab Dispersion Units 
Now Being Sold — 


IF YOU WANT MILLILITERS FOR LAB EXPERIMENTS OR GALLONS 
FOR PILOT EVALUATION, COWLES DISSOLVER COMPANY WILL 
SELL YOU A PACKAGE UNIT. THESE UNITS WERE DESIGNED 
JOINTLY BY COWLES AND U.S.I. AFTER U.S.I. RESEARCH DEPART— 
MENT EVALUATED THE COWLES “DISSOLVER’ AND FOUND IT AN 
EFFICIENT IMPELLOR FOR DISPERSING SODIUM. A DRIVE ASSEM— 
BLY, IMPELLOR AND OTHER INDIVIDUAL PARTS ARE ALSO AVAIL— 
ABLE FOR MODIFYING EXISTING EQUIPMENT. 

















ADD THESE VOLUMES TO YOUR SODIUM 
REFERENCE LIBRARY 


@ HANDLING METALLIC SODIUM ON A PLANT SCALE—NEWLY 
REVISED U.S.1. MANUAL, 40 PAGES ON SAFE HANDLING 
TECHNIQUES, EQUIPMENT, USES, FORMS AND CHEMISTRY. (AVAIL. 

FROM U.S.1.—NO CHARGE.) 


@ LIQUID~METALS HANDBOOK, SODIUM~NAK SUPPLEMENT — 
JULY, 1955 BY A.E.C. AND DEPT. OF NAVY. (AVAIL. FROM 
SUPT. OF DOC., $2.00.) 


© SODIUM PLUMBING—A REVIEW OF UNCLASSIFIED RESEARCH 
AND TECHNOLOGY FROM OAK RIDGE NATIONAL 


LABORATORIES. (USAEC ORNL~1688, AVAIL-FROM TECH. USTRIAL CHEMICALS co. 


SERV., DEPT. CF COMMERCE, $.60.) 





Division of National Distillers Products Corporation 
99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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COE 





3,500 FATHERS 


#4 More than 3,500 users, 
specifiers and buyers have had 
a hand in the design of the 
Cooper Alloy stainless steel 
valve. We’re proud of the fact 
that many of the design fea- 
tures it imbodies owe their 
origin to your suggestions, 
and we are equally proud to 
learn that our valve clinics 
have helped to reduce main- 
tenance costs. 


These valve clinics have been 
held in most major industrial 
centers and on-the-spot in 
dozens of leading industrial 
plants. Completely technical 
in nature they are designed to 
assist in the selection, instal- 
lation and maintenance of 
stainless steel valves. 


Arrangements for a valve 
clinic in your own plant, sim- 
ilar to those already held at 
DuPont, Pfizer, Celanese, 
Dow, Mathieson and many 
others may be made through 
our public relations division. 


A note on your letterhead will 
start the wheels turning. 












































































































































WHAT'S IN A TRADEMARK? 


© Behind the Cooper Alloy 
trademark, cast or stamped 
into our stainless steel fittings, 
stands more than a quarter 
century of experience and the 
most complete production facili- 
ties in the industry. When you 
specify Cooper Alloy fittings 
you can be sure that every step 
from design to shipment is 
under the supervision of spe- 
cialists. Look for the CA trade- 
mark before you buy .. . it is 
a sign of quality, experience and 
reliability. 


_- 











DOUBLE-D REFINER 





© The Jones Double-D Re- 
finer is said to bring an entire- 
ly new concept to the prepar- 
ation of stock for the paper 
machine. Key to the design 
lies in the twin refining area 
with its double discs (stain- 
less castings by Cooper Alloy, 
of course). For a more com- 
plete story ask for the Febru- 
ary issue of Cooper Alloy 
NEWSCAST. 





VANTON TO MARKET 
QUIKUPL, 


Cooper Alloy patented 
Quikupl® stainless steel fittings 
are to be sold and serviced by 
Vanton Pump & Equipment 
Corp. and their network of 
representatives in all major 
industrial cities. 


Quikupl fittings permit eco- 
nomical installation of pipe or 
tubing without welding, thread- 
ing or flaring. They can be 
assembled or disassembled in 
a matter of seconds. Neoprene, 
bytul and thiokol seals are now 
in stock, with research under- 
way to provide other materials 
offering greater corrosion and 
higher temperature resistance. 
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give your plant and equipment the best fire protection— 
a BLAW-KNOX automatic fog system 


BLAW-KNOX Automatic Fire Protection Why not give your plant and equipment the 
Systems are engineered to provide positive BEST possible protection. Let a Blaw-Knox 
protection for your plant and processing, stor- fire-protection Engineer study your needs. He 
age, and other equipment. If a fire breaks out, will gladly submit a layout and a cost estimate 
the system goes into action immediately: . . . with no obligation to you. 


el rant. BLAW-KNOX COMPANY 


© heat dissipated by cooling action BLAWANOX Automatic Sprinkler Department 


® pressure build-up prevented Pittsburgh 33, Pennsylvania 
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High Speed Reduction to Micron 
Sizes — No Attritional Heat! 


Production Model 
(15 in. diameter 
grinding chamber) 

Laboratory Model 

(2 in. diameter 

grinding chamber) 


ENGINEERING 
FLUID-JET GRINDING 
IN ‘‘PACKAGE UNITS”’ 


. comes naturally to Sturte- 
vant engineers — with their 
75-year tradition of successful 
solving of dry-processing prob- 
lems. If you want to accomplish 
the most effective grouping of 
a Micronizer* Grinding Machine 
with necessary compressor, 
feeder and dust-collector, it will 
pay you to investigate. Check 
the coupon on the right for 
more information. 


| 
| 
} 
j 
| 
| 
| 
i 


Sturtevant Micronizer* Grinding Machines Give 
Greater Finenesses than Tube or Roller Mills 


Look at the record! 30 inch model re- 
duced titanium dioxide to 1 micron 
and finer at solid feed rate of 2250 Ibs. 


per hr. 24 inch model reduced DDT 
(50%) to 3.5 average microns — 


1200-1400 Ibs. per hr. 8 inch model 


reduced Procaine—Penicillin—to 5 to 


20 microns—up to 20 Ibs. per hr. 
Couldn’t you use milling performances 
like these? 

No moving parts. The particles grind 
each other. High-speed rotation and 
violent grinding impact of particles are 
caused by jets of compressed air or 
steam at angles to the periphery of the 
shallow grinding chamber. There are 


no problems of attritional heat. Cen- 
trifugal force keeps over-sized particles 
in the grinding zone. Cyclone action in 
the central section classifies and collects 
the fines for bagging. 

Instant accessibility, easy cleaning. 
Micronizer* Grinding Machines come 
in seven sizes — each one constructed 
for quick accessibility and easy main- 
tenance (typified by the “OPEN 
DOOR” design in other Sturtevant 
equipment). Grinding chambers range 
from the 2 in. laboratory size with 
% |b. per hr. capacity to the 30 in. 
size which handles up to 3000 Ibs. 
per hr. 


* Registered trademark of Sturtevant Mill Co. 


STURTEVANT 


Dry Processing Equipment 


The “OPEN DOOR" to lower operating costs over more years 


GRINDERS ° 
GRANULATORS 


CRUSHERS °* 
BLENDERS »* 
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MICRON-GRINDERS »° 


SEPARATORS 


CONVEYORS « ELEVATORS 


ee 


My dry-process materials are: 


Desired capacity is: 














STURTEVANT MILL COMPANY 100 Clayton Street, Boston 22, Mass. 


Please send me your Micronizer* Bulletin [1 


Also bulletins on machines for: 


(1 PULVERIZING 


(1) GRINDING 


(1) CRUSHING 


C BLENDING 


() SEPARATING 


(1 CONVEYING 


C) SUPERFINE SELECTING ( GRANULATING 





Write for this book on 
AL STAINLESS STEEL 
CASTINGS 


32 pages of valuable and 
complete data on stainless 
castings: analyses, proper- 
ties, technical data on han- 
dling and heat treatment, 
typical applications, how to 
order, etc. 


ADDRESS DEPT. CE-76 
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Every stainless casting produced by our 
Buffalo Foundry carries the familiar ““AL 
Star’ trademark, cast into the steel. That 
means it’s Allegheny Ludlum time-tested 
stainless steel—a pioneer that has suc- 
cessfully answered thousands of difficult 
corrosion and heat resisting problems. 
It not only means experience in stain- 
less casting applications, but in maintained 
high quality, too. The AL Buffalo Found- 
fy is a pioneer in both the vertical- 
centrifugal and static methods of casting 


This is the mark that means 
clean, sound Stainless Castings all the time 


stainless steel. You can depend upon 
AL Stainless Steel Castings to be strong, 
clean-surfaced, sound-structured and easy- 
machining . . . fully in accord with the 
service conditions and with your require- 
ments for delivery. 

Let our stainless foundry specialists 
quote on your problem jobs—any shape 
casting or any size, up to thousands of 
pounds. @ Allegheny Ludlum Steel 
Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 


wsw 5007 C 


Allegheny [udlum 54 


Warehouse stocks carried by all Ryerson Steel plants 
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Improve Your End Product, 


C * & » 
ut Liquid Processing Costs 
Siedhisin the beater wehanaioe anate ROCKWELL 


and compounding formulas. By supplanting 


time consuming weight or gauge methods INDUSTRIAL 


you'll save money. With a closed metered pip- 

ing system you can avoid hazards and con- 

tamination. And remember, since Rockwell af E T a oa s, 

meters are available in a wide variety of metals 

(including stainless steel) you can measure Give Accurate Measurements—Fast! 

most any liquid that can be piped. Let our 

engineers advise on your services. Write or use Durable, All-Metal Construction In 

the handy coupon. STAINLESS STEEL BRONZE ALL-FERROUS STEEL 
CLIP COUPON—MAIL TODAY 


ROCKWELL MANUFACTURING COMPANY 
Pittsburgh 8, Pennsylvania DEPT. 104-D 


Automatic Quantity Control 


The meter-valve unit shuts off automatically 
when predetermined measured volume is 
reached. The ideal way to save time and 
effort, control exact quantities when batch- 
ing or mixing. 


Gentlemen: 


1 am interested in measuring 





ms (Name of Liquid) 


Pipe Size 
Working Pressure _ psi Temperature 
Max. Flow Rate _____gpm Min. Flow Rate 


Your Name 





Company 





Street 





Zone State 





 Sanieaeenaieeetinntaniesieetenieeieete teeta 


Provides Pre-Set Meter Shut-off Without Shock! 
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No. 


No. 70X5 


5 wing joints }.e. 


FULL UNRESTRICTED FLOW * EFFORTLESS MOVEMENT \ \\ 

GREATER LOAD CARRYING CAPACITY * ‘‘O’’ RING SEALED ep. “y 
No. 70 CONTAMINATION FREE OPERATION * PERFECT ALIGNMENT i. 
The wide range of sizes and styles of OPW BALL a ne — — 


daily in flow lines where perfectly sealed, rotating 


OPW Swing Joints provide an almost limitless range 


of flexible operations 


BEARING SWING JOINTS offers many and varied — 
fof syelitaelilelarmmiclmeteni-Ih mmalolileliiilemm ile liek Mol mmelhZ-eie _ 
eo fied viscosity at required temperatures and working = ye 
pressures weal 
Millions of gallons of all types of liquids are moved 
No. 30X5 No. 30FX 
No. 60 |e 


Join other users of OPW Swing Joints. You can also 


realize economies in your liquid products handling 


| at go = Ot —- 1 t- Velo Mm art - |} 


provides engineering data, sizes, 
styles, recommendations 
and prices. 
No. 40X5 


No. 50X1 No. 40FX5 


2725 COLERAIN AVE., CINCINNATI 25, OHIO 
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Free Air Displacement . 


2.0 CFM 


KINNEY 


3.0 CFM 


5.1 CFM 


8.2 CFM 


15.2 CFM 


46.0 CFM 





Free Air Displacement . 


56.5 Liters/min. 


85.0 Liters/min. 


144. Liters/min. 


232. Liters/min. 


430 Liters/min. 


1300 Liters/min. 





Free Air Displacement . 


95 Liters/sec. 


1.41 Liters/sec. 


2.4 Liters/sec. 


3.9 Liters/sec. 


7.2 Liters/sec. 


21.7 Liters/sec. 





755 


630 


525 


500 





MotorH.P. ... . 


Ms 


“% 


“% 


3 





Motor RPM (syn.) ‘ 





Oil Capacity. . . . 


6 oz. 


14 pt. 


1% pt. 


2 qt. 





Shaft Diam. . . . . 


4%” 


4" 


4%” 


%" 


%” 


1¥0" 





Inlet Connection . . 


%4" Screwed 


%4" Screwed 


1” Screwed 


1” Screwed 


2” Screwed 


3” Screwed 





Outlet Connection . . 


%4” Screwed 


1” Screwed 


1” Screwed 


1%” Screwed 


12” Screwed 








Net Weight, Complete . 


70 lb. 





78 tb. 


140 Ib. 





148 Ib. 





300 Ib. 





585 Ib. 







































































PUMPING SPEED in Crm 
= 





















































SUMMATION 


Reliable High Vacuum (Cam and piston displacement) 


Rapid Recovery of Vacuum 


Simple to Maintain 


Dynamically Balanced 
Standard Small Motors 
Gas Ballasted (optional) 


Economical 
Dependable 


Small, Compact Design 


write 


today 
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G2crm (232 L/m)ot 
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LITERS PER miNvTE 



































































































































VERDICT 














Your verdict will be FAVORABLE when you review 
all the facts. Request Bulletin 403 for additional data 
or contact one of our competently staffed district 
offices in Baltimore, Chicago (LaGrange), Cleveland, 
Los Angeles, New York, Philadelphia, San Francisco, 
or St. Louis. 


KINNEY acc. oivision 


THE NEW YORK AIR BRAKE COMPANY 





355” 


WASHINGTON STREET * BOSTON 30+ MASS. 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y. 


© PLease SEND BuLteTtin 403 giving complete data on 


Kinney Compound Pumps 
Our vacuum problem involves 
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YewWILSON Torq-Air-Matic 


First and only air-driven tube 

expander drive that accurately controls 

tube expansion by directly measuring torque 
output at the mandrel. 


POWERFUL—Rated to deliver 
fourteen foot pounds torque at 
90 psi. This is sufficient to roll 
1””" OD x 11 gauge boiler 
tubes. . 


CHUCK — Simple, new type, 
snap on floating chuck. Only 
one motion instantly engages 
or disengages a square shank 
mandrel—no set screws. 


MODEL A 
%” TO 1” OD 
TUBES 


SIMPLE —Only a single three- 
position trigger throttle for off, 
forward and reverse. Never 
any danger of over-rolling 
because of improper sequence 
of operation. No juggling of | 
switches; nothing new to learn. 


COMPACT— Only 10’’ overall | 
from pistol grip handle to | 
instant action chuck. i 





These features speak for themselves. The 
Wilson air-driven Torq-Air-Matic tube ex- 
pander drive and control is an important 
revolutionary advance in the field of precise 
tube expanding. Here’s what you get when 
you use the Wilson Torq-Air-Matic control 


THOMAS C. WILSON, INC. 


for heat exchanger tubes: (1) uniform ana 
tight pressure joints, regardless of tube 
sheet hole variation; (2) no over-rolled or 
under-rolled tubes—no stresses that short- 
en tube life; (3) extended tube expander 
life, more production, higher profits. 


21-11 44fh Avenue, Long Island City 1, New York e@ Representatives in all principal cities 


MANUFACTURERS OF TUBE CLEANERS, TUBE EXPANDERS AND TUBE MAINTENANCE TOOLS 
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Pick any four, 


plug in, and record 


Here is a receiver recorder, custom-built by you to meet your needs, 
no matter how changeable, how complex. On a single chart you can 
record any four measured variables—and interchangeable receivers 
permit new combinations almost at will. 


Individual plug-in pneumatic or electronic receivers—and corre- 
sponding integrators —are interchangeable in the four identical 
frame slots. You can select any combination; even including two 
receivers and their two integrators. 

Think what this can mean to you! Parts inventories are minimized; 
re-use of components keeps instrumentation costs economically low 
when cycle changes are frequent—and you can even tie in with 
your existing transmitters. 


Ask for Product Specification E12-5. 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


@ Pre-calibrated plug-in receiver units 


@ Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily 


read and interpreted 
A full year’s ink supply at one loading 1054 IVANHOE ROAD 


Faster ordering—from stock 
Minimum inventory of parts 


MMMM Controls for Power and Process 
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Here's MASS-HANDLING 


What you see above is a Dempster-Dumpster serving one of its detachable 
containers. Multiply this simple pick up, haul and dump operation by scores 
of steel containers built to meet your requirements for handling waste or 
salvable materials, raw and finished preducts, fluids including acids, combus- 
tibles, dusty materials, etc. You have, then, mass-handling of bulk materials 
with one truck and one man! 
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Tilt Type Container is handling filter dirt 
at a plant in Illinois. Note container is 
equipped with casters and placed under 
chute, through which the filter dirt passes 
directly from presses. As each container 
is filled, it is replaced with an empty one. 


Three heavy duty Drop Bottom Type Con- 
tainers, shown below, are loaded with 
cast iron fittings from conveyor at plant in 
Birmingham. Dempster-Dumpster picks up 
each container when loaded and hauls the 
finished products to shipping department. 


materials with one truck...one man! 


Tank Type Container is being filled with 
used oil from a ship. Time required to 
haul loaded container to reclaim station, 
drain and return for refilling—10 minutes. 
Time cycle of the former method using 
conventional barrels—60 minutes. 


Here's another example of the many types 
of waste materials handled by this system. 
The Skip Type Container shown below is 
located under hydropulper at a paper 
plant. Picture was shot while container was 
being filled with rope waste sludge. 


A leaded Apartment Type Container, 
equipped with roller bearing casters, is 
being rolled to outside of this plant build 
ing. Dempster-Dumpster will pick it up, 
haul to disposal area, dump the refuse and 
return empty container for refilling. 


Waste materials are loaded into these 
Universal Containers at a food plant ware- 
house. Containers have lids in top, as well 
as a door in each end, which are opened 
to make deposits, then closed, sealing ma- 
terials in container. 


A FEW OF THE HUNDREDS of containers avail- 
able are shown above in actual service. They are 
built in capacities up to 21 cu. yds.—several times the 
capacity of the average dump truck body. One 
Dempster-Dumpster, operated by only one man, the 
driver, serves scores of big detachable containers, one 
after another—handling materials of every descrip- 
tion. It’s like having one truck with scores of bodies! 


Records of performance in dozens of installations 
prove beyond question that savings are tremendous! 
The Dempster-Dumpster System cuts costs of equip- 
ment and operation. It is common knowledge that 
one Dempster-Dumpster will perform the work of 
several conventional trucks, reducing investment ac- 


cordingly. This system eliminates standing idle time 
and re-handling of materials. Once placed in these 
containers, materials remain there until hauled to 
destination. Efficiency, sanitation and good plantkeep- 
ing are big advantages. Materials to be transferred or 
disposed of are constantly being placed in the con- 
tainers as they accumulate. Containers for handling 
refuse are fire-proof, rat-proof and scavenger proof. 


With no obligation on your part, our engineers 
will be glad to make a comprehensive fact-finding 
survey to determine the cost-cutting possibilities of 
this equipment in your plant. Write us for complete 
information today! Manufactured exclusively by 
Dempster Brothers, Inc. 


DEMPSTER BROTHERS 246 Dempster Building, Knoxville 17, Tennessee 
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QUIET, EFFICIENT FEATHER 
VALVES are readily accessible 
without disassembly of head. 


THROWS SET AT 180°. !ner- 
tia forces of opposing pistons 
cancel, eliminating vibration, 
cutting foundation costs. 


CHOICE OF DRIVERS. Syn- 
chronous motor (shown), steam 
turbine, or engine allow most 
economical fuel choice. 





CUTAWAY View of Worthington’s new balanced-opposed 
compressor shows double-throw crankshaft with cranks 
set at 180 degrees. Reciprocating weights of pistons always 


travel in opposite directions, cancelling out all inertia 
forces. Result: fewer vibration problems; consequently, 
simpler foundation. 


New halanced-opposed compressor 
handles multi-services all at once 


When you have process requirements existing at 
different low-temperature levels, you don’t need a bat- 
tery of compressors. All you need is one Worthington 
balanced-opposed unit — with only one driver. 

The new balanced-opposed compressor is specifi- 
cally designed to handle single or cascade refrigera- 
tion duties. What’s more, you can combine on the 
same frame refrigeration loads with gas compression, 
similar to that encountered in chlorine condensing and 
carbon dioxide liquefaction systems. Result: a big 
saving in installation and operating costs. 

Here are more cost-cutting features: 

BALANCED-OPPOSED PRINCIPLE (which virtually 
eliminates transmission of unbalanced shaking forces 
to foundation) plus simple frame design permit use 


of smaller, less expensive foundation. 

FEATHER* VALVE OPERATION. Worthington’s exclu- 
sive Feather Valve provides unusually high compres- 
sion efficiency — bringing power costs way down. 

MINIMUM MAINTENANCE COSTS — made possible 
by quick, easy accessibility to all compressor cylinders 
and running gear. 

WIDE CHOICE OF DRIVERS— synchronous motor, 
steam turbine, internal combustion engine — what- 
ever drive is easiest, cheapest for you to use. 

You can get the Worthington balanced-opposed 
compressor in sizes from 300 HP all the way up to 
10,000 HP. Write for details today to Worthington 
Corporation, Air Conditioning and Refrigeration Div., 
Section A.5.60-CG, Harrison, N.J. A.5.60 

*Reg. U.S. Pat. Off. 


ee o> 





eee — — _ ¢ 
A SAU / isi FIPS: 
SSSI IN, 


CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE HOME 
April 1956—Cuemicat ENGINEERING 





While salt is a relatively low-cost ma- 
terial, handling it often involves consid- 
erable expense in time and manpower. 
Unloading bulk salt from boxcars, for 
example, has always been one of the 
problem spots. Today, however, a num- 
ber of money-saving unloading methods 
have been developed for large and 
small plants. 


Determining which of these modern 
salt unloading methods is best for your 
company depends on the tonnage in- 
volved, and specific plant requirements. 
But you can generally find one which 
will pay for itself—in savings on time 
and labor—over a relatively short 
period. Here is a review of four practical 
salt unloading methods, and the equip- 
ment used in each. 


Portable conveyor system. This is the 
simplest improvement over straight man- 
power. A power-operated belt conveyor of 
suitable length is 
placed inside the car 
door, and salt is then 
shoveled onto it. Con- 
veyors may be used to 
bring salt directly into 
the plant—or even to 
storage areas above 
dock level. A good 
conveyor for most needs is generally about 
16 to 18 feet long and capable of moving 
salt up a 30° slope. With a conveyor, a good 
deal of manpower in shoveling is required, 
but one 40-ton car can be unloaded in 
about 12 to 14 man-hours—a 19% saving 
in time over straight manpower. 


Scoop truck and conveyor. A scoop truck 
is simply an enlarged scoop shovel with two 
small wheels at the bowl of the scoop. 
Whereas a shovel holds only about 20 Ib. 
of salt—a scoop truck holds 100 to 150 Ib. 
In operation, the scoop is pushed into the 
salt, tilted up, and then 

wheeled to the con- 

veyor at the car door. 

With just one of these 

scoops, a worker can 

unload 40 tons of salt 

in 10hours—and once “4 

the job is under way, 
there is room for two 
or three more men 


aa 
with scoops. An 


important point: A good scoop truck costs 
only about $50. 


Automatic power shoveling. This is one 
of today’s most popular methods for 
unloading bulk salt—and many manu- 
facturers offer excellent power-shovel 
equipment. Basically, the device consists 
of a large power-operated scraper blade 
mounted on a cable. pairs 

The scraper is moved 

toward the end of the 

car, and as soon as 

this motion stops, a =~ 

power winch takes 5 , 
hold to drag the So — 
scraper toward the car : 

door. Salt is pushed 

out through the door by the scraper. One 
man can unload a 40-ton car in 2 or 3 hours 
by this unique method. Both winch and 
motor for the power shovel must be 
permanently mounted on the dock or side 
of the building—but the installed cost of 
this equipment is moderate. 


Small gasoline or electric tractor shovel, 
somewhat similar to a fork-lift truck, but 
with a scoop mounted in place of the forks. 
Many types are available, some having 
forks interchangeable with the scoop. One 
man on this type of truck can empty a 40- 
ton car in 2 to 3 hours—the equivalent of 


a en | 


power-shovel unloading. The higher cost 
of a tractor shovel, however, is often 
justified when it can be made available for 
other purposes. 


Extra savings are possible with tractor 
shovels with scoop attachments. These 





STRAIGHT MANPOWER 


PORTABLE 
CONVEYOR SYSTEM 


SCOOP TRUCK 


AUTOMATIC 


Comparison of time needed to empty one 40-ton 
boxcar of salt using different unloading methods. 











trucks not only move salt out of the box- 
car, but also transport it to any point of 
storage or use within the plant. This elim- 
inates the need for various types of con- 
veying equipment—either on the dock or 
in the plant. And manpower for handling 
salt in the plant is considerably reduced. 


TECHNICAL SERVICE 
WITH YOUR SALT 


Through skilled and experienced ‘“‘Salt 
Specialists,” International can help you 
get greater efficiency and economy from 
the salt you use. International produces 
both Sterling Evaporated and Sterling Rock 
Salt in all grades. And we also make auto- 
matic dissolvers in metal or plastic for both 
types of salt. So we have no reason to 
recommend one type of salt over another; 
we simply suggest the type and grade of 
salt most perfectly suited to your needs. 


If you'd like help on any problem con- 
cerning salt or brine—or further informa- 
tion on salt unloading—contact your 
nearest International sales office. 
International Salt Company, Scranton, Penna. 
Sales offices: Atlanta, Chicago, New Orleans, 
Baltimore, Boston, Detroit, St. Louis, Newark, 
Buffalo, New York, Cincinnati, Cleveland, 
Philadelphia, Pittsburgh, Richmond. 


OR INDUSTRY, FARM, AND THE 


STERLIN 


PRODUCT OF INTERNATIONAL § 
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To ward off corrosion troubles in this chlorine com- 
pressor, contact parts are made of high-nickel alloys. 
Cylinder lines, packing cases, packing-ring springs, 


stuffing-box case and valve parts are Monel nickel- 
copper alloy. Other parts are heat-treated “K” Monel 
alloy or “S” Monel hard-grade nickel-copper cast alloy. 


How Monel stalls trouble 
in dry-chlorine-handling equipment 


In equipment handling dry chlorine, 
Monel* nickel-copper alloy establishes 
a twofold control over corrosion. 

First, Monel resists dry chlorine 
and hydrogen chloride, even at tem- 
peratures up to 800°F. 


Pumps transferring dry chlorinated hydro- 
carbons containing some chlorine and 
hydrogen chloride use mechanical seals 
of Monel alloy or Nickel. Nickel alloys 
protect against corrosives formed in humid 
atmosphere. 
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Second, Monel nickel-copper alloy 
is one of the few metals that resist low 
concentrations of hydrochloric acid 
formed when traces of moisture are 
present and temperature is below the 
dew-point — as often occurs in batch 
chlorinations. 


Chlorine Institute standardizes 
on Monel 

In shipping chlorine, it is standard 
practice to use valves with Monel alloy 
stems, seats and trim on most types of 
containers. The same corrosion-resist- 
ing alloy is used for chlorine compres- 
sor parts, pumps, orifice plates and 
other equipment that must preserve 
close tolerances. 


When other factors enter in... 


Look to other high-nickel alloys to 
take care of them. Inco’s Develop- 
ment and Research Division will 
help you select materials to with- 
stand specific conditions. And write 
for Inco’s 28-page bulletin, “Resis- 
tance . . . to Corrosion by Hydro- 
chloric Acid, Hydrogen Chloride, 
and Chlorine.” 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N.Y. 


4, 


INCO, Nickel Alloys 


Trace 


*Registered trademark 


Monel ae for minimum maintenance 
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Allis-Chalmers 
PUMPS solve a Chemical Industry Problem 


All-Stainless-Steel Pymps 
Handle Hot Corrosive 


Liquids 


Manufactured on duty-specifications from the customer, 
these Allis-Chalmers Type SG stainless steel pumps are 
successfully handling a highly corrosive mixture of carbo- 
nate, urea, oil, and water at 260 F. 

This is another example of the way Allis-Chalmers serves 
the chemical industry with a wide range of types of pumps 
in all sizes. These versatile, high efficiency Allis-Chalmers 
pumps are available in many special materials to meet 
specific application requirements. 


For full information on how Allis-Chalmers 
can help you reduce costs, contact your local 
Allis-Chalmers district office, or write Allis- 
Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


You Get MORE 


when you Get 
ALLIS-CHALMERS 


You can benefit from Allis-Chal- 
mers years of experience in pump 
manufacturing for all industries. The 
design and engineering skill result- 
ing from this experience is at your 
service — you get special construc- 
tion pumps that give top perform- 
ance and low operating costs. 

Allis-Chalmers industry-experi- 
enced engineers will help you select 
exactly the Allis-Chalmers pump to 
meet your needs, and Allis-Chalmers 
can furnish a complete pump unit— 
pump, motor, and control. 


b ALLIS-CHALMERS 
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New Chemical Process Wins Chrome From Ore 


Pioneering plant treats low-grade ore, clears way to. . . 


* 


CHEMICAL digestion step removes impurities from ferrochrome. 


FTER much pilot-plant work, 

the wraps are now off Elec- 

tro Metallurgical’s new chemical- 

electrolytic process for making 
high-purity chromium metal. 

Boasting major innovations in 
the preparation and pur..:-ation 
of chrome solutions, as well as 
in the design of corrosion re- 
sistant electrolytic cells, the 
process is designed around sub- 
standard—but domestic—ores. 

Many experts believe Electro 
Metallurgical’s new 2,000 tons/ 
yr. Marietta, Ohio, chromium 
plant—where the process is prov- 
ing itself—will lead the way in 
cutting U. S. chromium produc- 
tion free from dependence on 
foreign ore sources (Transvaal, 
Rhodesia) .* 

Most of the metal from the 
plant goes to meet a rising de- 
mand for chromium in high 
temperature nickel and cobalt 
base alloys (jet engines, gas 
turbines, rockets). Actually this 


* Usually chromium !s made commer- 
cially from imported ore by the elec- 
trothermic process: reduction of ore 
(50% CreOs) with silica or aluminum 
in an electric furnace. 


APRIL 1956 * CHEMICAL ENGINEERING * PAGES 


demand spurred much of the 
development work on the proc- 
ess. 

> What Goes on at Marietta?— 
Success of the process hinges 
on smooth integration of chemi- 
cal processing with continuous 
electrodeposition of chromium 
(see flowsheet). 

First, high-carbon § ferro- 
chrome (25% Fe, 65% Cr)— 
made by reducing domestic 
chrome ore containing 42% 
Cr.0, and 20% Fel with coke 
in an are furnace—is dissolved 
in sulfuric acid (oleum). The 
solution is cooled to remove iron 
as ferrous ammonium sulfate. 
Chromium, recovered as ammo- 
nium chromium sulfate( chrome 
alum), is dissolved in water to 
make cell feed. High-purity 
chromium deposits in specially 
designed electrolytic diaphragm 
cells. 
> Critical Step—One key to the 
process is the important leach- 
digestion step. Here chromium 
dissolves in a solution made up 
of sulfuric acid, spent reduced 
cell liquor and chrome alum 


Pure chromium deposition. 


CELL design calls for plastics. 


mother liquor. Leaching and di- 
gestion take about 48 hr. Dur- 
ing this time large volumes of 
hydrogen are given off and re- 
moved by a ventilating system. 
This digestion reaction, carried 
out in a brick-lined steel tank, 
leaves most of the non-metallic 
impurities (silica) undissolved, 
and clears the way for efficient 
production of pure chromium. 

After digestion, the slurry 
drops into a holding tank where 
it’s coaled to below 175 F. 
with ferrous ammonium sulfate 
mother liquor. Undissolved solids 
are separated from solution in 
rubber-covered leach filters. The 
residue is washed with water and 
discarded. 

Filtrate advances to a brick- 

lined steel conditioning tank 
where, while the solution is held 
at elevated temperatures for two 
hours, chromium forms a non- 
crystallizing form of _ the 
chrome alum coordinate com- 
pound NH,Cr(SO,)*12 H.0O. 
P Iron Sulfate Circuit—Condi- 
tioned liquor is pumped to a 
rubber-lined batch vacuum crys- 
tallizer. Here at 41 F. crude iron 
sulfate crystals separate out and 
are removed on acid-proof drum 
vacuum filters. 

Iron sulfate crystals are dis- 
solved in wash water from the 
leach filter, and ammonium sul- 
fate added—forming ferrous am- 
monium sulfate. This is then 
filtered, dried and sold as ferti- 
lizer. 
> Treating Mother Liquor—Fil- 
trate from the drum vacuum 
filter goes to aging tanks—Koro- 
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seal-lined steel thickeners, de- 
signed to hold a 10 days supply 
of mother liquor. Here is where 
the non-crystallizing form of 
chrome alum transforms to the 
violet crystals at 85 F. 

About 80% of the chromium 
comes out as alum. Crystals are 
filtered and washed on a hori- 
zontal filter. Mother liquor goes 
to the leach tank, and the washed 
crystals are dissolved in hot 
water to make cell feed. 
> Electrolytic Circuit—Success- 
ful electrodeposition of chrom- 
ium requires control of pH of 
the cathode solution (catholyte). 
Also sulfuric acid and chromic 
acids formed at the anode must 
not mix freely with the catholyte 
or oxidation of the chromium 
ion will take place. 

Mixing is controlled with 
diaphragms of limited porosity. 
The pH ‘is controlled by regulat- 
ing the amount of catholyte flow- 
ing through the diaphragms into 
the anolyte chamber. Increasing 
the catholyte flow increases the 
ammonium ion and lowers the 
hydrogen ion concentrations. 
> Cell Construction—Cells are 
equipped with ventilating sys- 
tems for removing hydrogen. 
Tanks are glass cloth bonded to 
polyester resin. The cells are 
arranged in two banks of 44 cells 
each, supplied with direct cur- 
rent from 10,000 amp. gener- 
ators. 

Cell feed is continuous, but to 
cut down on viscosity, it’s mixed 
with a stream of recirculating 
catholyte. 

Spent anolyte (chromic and 
sulfuric acids and ammonium 
sulfate) is treated with sulfur 
dioxide in packed towers prior 
to addition to the leach tank to 
reduce chromic acid to chromium 
ion. Spent catholyte containing 
divalent chromium is sent to the 
aging tanks. 
> Stripping the Metal— The 
Type 316 stainless steel cathodes 
are withdrawn from the cells on 
a 72-hr. cycle. Salt incrustations 
are removed in hot water. 

The brittle chromium deposit 
(4 to 4-in. thick) is then stripped 
off with air hammers, and the 
deposit crushed and washed, then 
dried and packed. 

Cathodes are blasted with 
metal grit, straightened, de- 
greased and returned to the cells. 
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VACUUM CRYSTALLIZERS remove iron from chromium solution as 
iron sulfate crystals at 41 F. These crystals are separated on drum filters. 



























Chemical Circuit: From Raw Alloy to Pure Chrome Solution 


Steam FILTER 





Catholyte solution 
(divalent chromium, 
ammonium sulfate) 
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alum crystals ' H.0 
NH,CriSO.). * 12H,0, 
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HORIZONTAL DISSOLVER 


FILTER 
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Mother liquor 








Vacuum 


(NH,)2 SO. Mother liquor to cooling tank 














CRYSTALLIZER 


DISSOLVER | DRUM “ 
FILTER DRYER 






































CELL ROOM contains two banks of 44 cells | 
(4-}-in. thick) on stainless steel cathodes on a 


HORIZONTAL FILTER separates violet chrome alum crystals (NH,Cr 
SO,).°12H.O0) from mother liquor. These crystals make up cell feed. 











carat i. 


Electrolytic Circuit: Chromium Metal 
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CELLS, 2 BANKS 
44 CELLS EACH 
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oa lab | 3 ' 
‘ at 
; a Catholyte 
Anolyte 
to leaching tank 
Ed Important Cell Data 
Pure ae ; Cathode current density... 70 amp./sq. ft. 
FILTER Ammonium s COPE cia teivseens 4.2 v. 
Chrome Alum . CONE CUGOREY <6 hi vciksdeccsescs 45 % 
4 wm; enables ceeded cee ce 8.4 
Solution : 
OE 6b ineae a PGi fawe Uvvesves 2.1 — 2.4 
“A RES Oe ae ane 162 F 
4 Pe Oar ee ee ree 72 hr. 
| Cathode material........... Type 316 S.S. 
q Anode moterial............... 1% AgPb 
ee NE oa 5 ancora ale Laminate of glass — 
Ferrous cloth and polyester resin 
Ammonium Internal frames and 
Sulfate header boxes............ Bakelite C-11 





Cathéde frames. . . Plastic impregnated maple 


| Cell ne dee, SEER ERE Ce Cee Karbate coils 
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Pure Chromium Metal 











Is each. Chromium deposits 
na 72-hr. cycle. 





METAL STRIPPING is accomplished with air hammers, after the 
cathodes have been washed. Stripped metal is crushed, washed and dried. 



































The capital “F” in Flexitallic is for 
your protection. It designates the orig- 
inal Spiral-Wound Gasket made ex- 
clusively by this Company since 1912. 


It represents the storehouse of gas- 
ket design experience used by Flexi- 
tallic engineers in providing exactly 
the right seal for your high-pressure, 
high-temperature sealing problem. 


Designers and engineers responsi- 
ble for confining fluids in extreme or 
hazardous service look to Flexitallic 
Gaskets for the high safety factor so 
essential in their calculations. It’s why 
the capital “F” is so important in 
gasket specifications. 


Each Fiexitallic Gasket is designed 
and engineered to meet specific con- 
ditions of thermal and physical shock, 
corrosion, vibration, weaving and un- 
predictable joint stresses. Spirally- 
wound V-crigaped plies of required 





Cc ‘ 


FLEXITALLIC WITH A C 








Apt 
metal with ¢ Uf. ng’ phes of proper 
filler result #7/A pésilierit gasket hav- 
ing charac Lristics of a calibrated 


spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special re- 
quirements: .125”, .175”, .250”, .285”. 


FLEXITALLIC GASKET CoO. 
8th & Bailey Sts, Camden 1, N.J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 


RPIPE-FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


ONS The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
“Tefion in Flexitallic Gaskets.” 


*Flexitallic is a registered trade name. No one else can make a Filexitallic Gasket. 


Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 
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Root Crack in pipe 
joint made with 
backing ring and 
under external re- 
straint 
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Remainder of weld 
can be by any svit- 
able method 

















Crane inert-arc welded pipe 
joint, showing full penetra- 
tion and fusion 















Inert-arc welding in Crane shop. Inert gas shielding and 
purging assure maximum weld quality. 


Typical Crane unit fabrication—Loop header with 17 valves. 












Crane-developed butt-welding technique 
assures more efficient process piping 


Gives important advantages—eliminates backing rings 


On shop fabricated assemblies, 
Crane inert-arc first pass welded 
butt joints are making significant 
contributions to modern process 
plant operation. 

By eliminating backing rings as 
used with metal-arc welding, the 
Crane inert-arc first pass technique 
assures a high quality weld with 
smooth root contour without crev- 
ices and eliminates the possibility 
of basal cracks sometimes associ- 


ated with backing rings or the char- 
acteristics of the base material. 

The practicability and depend- 
ability of Crane inert-arc first pass 
welding have been thoroughly de- 
monstrated. Leading process plants 
have been enjoying its advantages 
for several years. One installation 
involved many carloads of alloy 
fabrication in which all welds were 
inert-are type. ° 

Welding all types of stainless, 


nickel, Monel, Hastelloy ‘‘B”’ and 
other alloy piping is just one of 
Crane’s services to the process in- 
dustries. Crane handles every phase 
of unit fabrication for manifolds, 
assemblies and valve groupings— 
simple or complex, large or small. 
Your local Crane Representative 
can give you valuable assistance on 
all your process piping needs—or, 
write Crane at the address given 
below. No obligation. 


CRAN E VALVES & FITTINGS 


PIPE « KITCHENS e 


PLUMBING e 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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WET STAGE 
CYCLONE 


<—-rotary 
VALVE 
U 


FINISHED 
PRODUCT 





TWO STAGE FLASH 
ORYING SYSTEM 


Raymond Imp Mill j . 4 For handling STEARATE COMPOUNDS 


ith Flash Drying Ac- . ; Gk 
aa and ‘package Typical of the versatile applications of the Raymond Flash 


pin wed ae sot 24 Drying System is the simplified production of various stearate 

moisture - se > : . 

verizing materials in powdered form. There are many such installa- 
tions in the chemical and process industries for the prepara- 
tion of aluminum stearate, calcium stearate and zinc stearate. 


These products come to the mill system in the form of filter- 
press cake or centrifuged materials, containing 50% to 70% 
initial moisture. They are rapidly processed through a two- 
stage Flash Drying Unit as shown in diagram above. 


During the first stage, the moisture is brought down to about 
5% and, in the final stage, it is reduced still further to one 
per cent or under. At the same time, the material is disinte- 
grated in the Imp Mill to a finished fineness of all-passing-30- 
mesh, up to 99% or better through 325-mesh depending on 
the grade. 


Send for this new These stearates, as well as other heat-sensitive materials, are 
Catalog No. 82 if fel d ie Gian 6 h Drvi L ‘ 
ain ak latenainel safely and economically handled by Flash Drying. Large air 
in other uses of volume at high velocity . . . controlled temperature . . . and 
Flash Drying short time of exposure . . . are determining factors in pre- 


venting overheating or contamination of the product. 


NE sWHEERING, INC. 


LEH ESEOCTI SALES OFFICES IN 


PRINCIPAL CITIES 


COMBUSVIO 
1311 NORTH BRANCH ST. aiey 


CHICAGO 22, ILLINOIS 











Combustion Engineering-Superheater Ltd. Montreal, Canada 
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Names in the News 





EDITED BY M., A. GIBBONS 


The Arthur D. Little Presidency and the 


American Institute of Chemists Gold Medal; 


Dual Honors To... 


Raymond S. Stevens: Man of the Month 


“The ‘long hairs’ began talking 
to the ‘hairy ears’ and, before 
they knew it, things began to 
pop.” 

That’s the way Raymond Stev- 
ens describes the birth of “Oper- 
ations Research” in Washington 
during the war years. Risking 
a simplification, it stacked up 
like this: mathematicians and 
engineers teamed up, pooled 
ideas and came up with mighty 
accurate answers for so-called 
unsolvable problems. 

Stevens saw that the scien- 
tific methods of Operations Re- 
search weren’t inconsistent with 
those already used by Arthur D. 
Little and that they could be 
applied to industry. With OR, 
the Cambridge firm added a new 
dimension to its work by broad- 
ening the base of its research. 

That’s one of the reasons why 
Stevens became president of the 
company a few weeks ago and 
why the American Institute of 
Chemists will honor him, next 


month, for his “contributions to 
the wider understanding of es- 
sential procedures for the man- 
agement and operation of indus- 
trial research.” (The AIC gold 
medal will be presented on May 
10, in Boston.) 
> Let’s Give It A Whirl—It was 
Bruce Old—an ADL vice presi- 
dent—who really started Stevens 
on the “Opsearch” idea. Since 
then, Stevens has geared ADL 
into a wider variety of technical 
research. His projects run the 
gamut from the design of cryo- 
genic equipment to the industrial 
development of West Virginia. 
Queries aren’t limited to tech- 
nical details, either. The eco- 
nomic plausibility of every case, 
in terms of client’s needs is his 
chief concern. 
> Human Hurdles—“I don’t care 
what you call it,” Stevens says, 
“the key factor in Operations Re- 
search is the ability to bring to- 
gether people of top intelligence, 
rigorously trained and brilliant 


in their own fields—and to bring 
them together in the right com- 
binations. The team means a lot 
more than the sum of individual 
talent.” 

But Stevens’ interest doesn’t 
stop with a careful selection of 
men; he likes to do well by his 
teams too. He enjoys helping 
them get some fun out of what 
they’re doing: wants them to 
have the satisfaction of seeing 
the tangible results of their work 
as soon as possible. 

That’s why he hates time-con- 
suming reports—as such. His 
job is to give the client a useful 
answer which will materialize 
into something workable. “What 
good do a lot of theories do on 
paper? In that stage, they 
haven’t solved problems any 
more than they’ve boosted the 
morale of the men who’ve worked 
them out.” 
> What Age Creativity?—Stev- 
ens sees a lot of merit in the 
argument that the age of great- 
est creativity among research 
men rests with those between the 
ages of 25 and 35. Yet, he feels 
that the best research team must 
have a good mixture of youth 
with men of experience and 
proven judgment in the field. 

During the earlier years, many 
authorities claim that the fre- 
quency of creative activity as re- 
lated to quality of production is 
greatest. A bit later, however, 
comes the quantitative peak of 
turnout, and those valuable years 
when a man’s seasoned judgment 
begins to show up. 

The two form a vital balance 
which determines the success of 
any research team. 
> Pet Project—ADL’s Industrial 
Bulletin owes much of its repute 
to Stevens’ creativity. Since its 
outset—30 years ago—the four 
page bulletin has spread the word 
about industrial research and 
earned a tidy bit of respect for 
Arthur D. Little. 

But, for Stevens, the Bulletin 
has been mainly, “a whale of a 
lot of fun: An excuse to dig in 
and find out about all sorts of 
things and to ferret out their 
long-range significance.” 

Officially the objective reads 
something like this: to look into 
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»>AUTOMATIC VARIABLE 
SPEED for Process Industries 


Inherent speed curve of any 


al -taalelaligel Mets) -1-1¢Melah 2) 


a 
\ 


‘Cam-Compensated” by 
REEVES 


CONTINUOUS LINEAR OUTPUT speeds in 


proportion to instrument air pressure, with 


Automatic REEVES Motodrive 


@ REEVES is the economical answer to any continuous process 
requiring accurate, sensitive control in the regulation of heat, 
pressure, weight, flow, or other measureable items. Linear 
output speeds assure uniformity in control. 
The external positioner of 
the REEVEs Automatic Moto- 
drive rides along a cam 
shaped to automatically com- 
pensate for the normal out- 


put speed curve (see graph). 


N a WI! This control now 


available on fractional hp Moto- 
drive...extending application 
range from % to 40 hp! 


Free Bulletin 


Write CE20—M542 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Division of RELIANCE Electric and Engineering Co. 





NAMES .. . 


the present status of industrial 
development or into the things 
which are indicative of its prob- 
able trend. 

> With a Second Chance — 
Whenever Stevens thinks about 
what he might do if he had his 
life to live all over again, he says 
he would find more time to study 
people. 

For this interest in people 
takes first place in his mind. Pre- 
ferred reading matter is his- 
torical and biographical. At vari- 
ous times, he served with such 
groups as the planning board of 
the town of Melrose, Mass., and 
the Cambridge Chamber of Com- 
merce. His interest in MIT has 
remained so great over the years, 
that it led to a tour of duty as 
president of the Alumni Associa- 
tion. Just now, he’s moderator of 
the Unitarian Church in Cam- 
bridge. 

And to top off the list, here’s 
what his associates at the Woods 
Hole Oceanographic Institute 
have said of him: “Ray Stevens 
possesses amazingly broad inter- 
ests in both basic and applied 
research; and an extraordinarily 
wide acquaintance with individu- 
als and organizations in the field 
‘ ” (Currently, Stevens is 
president of the Woods Hole or- 
ganization. ) 


A. K. Doolittle has been ap- 
pointed senior scientist in the 
research dept. of Carbide & 
Carbon Chemicals Co., to con- 
duct research in liquid-state 
physics. 


Stanley Tarailo, recent graduate 
of the University of Michigan, 
has joined the research & 
eng. division at Wyandotte 
Chemicals. 


John W. James has been elected 
president of the American 
Society of Heating & Air-Con- 
ditioning Engineers. 


Rush F. McCleary has been ap- 
pointed general manager of 
the research and development 
dept., Jefferson Chemical Co., 
Inc. 


Captain C. S. Seabring, USN, 
has been appointed director 
of research and development 
at Alco Products, Inc. 
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A. J. Broggini 


The new executive vice presi- 
dent and chairman of the execu- 
tive committee of Badger 
Manufacturing Co., Cambridge, 
Mass., engineering firm is A. J. 
Broggini. 

Before joining Badger in 
1952, Broggini was associated 
with the former E. B. Badger 
& Sons, Co., which he joined in 
1937. 

Broggini, 438, received his 
chemical engineering degree 
from the University of Michi- 
gan in 1934. He belongs to the 
AIChE as well as the American 
Petroleum Institute. 


J. E. Lawson and J. W. Alliston 
have been promoted to senior 
chemical engineers at Humble 
Oil’s technical service div.; 
H. W. Earhart is now senior 
research chemical engineer. 


John E. Kasch and Charles F. 
Feuchter have been appointed 
by American Oil Co. as 
manager of coordination and 
manager of planning in the 
mfg. dept., respectively. 


Walter Braunschweiger, execu- 
tive vice president of the 
Bank of America, was elected 
vice chairman of the Air 
Pollution Foundation of Los 
Angeles. 


Jack M. Rademacher, chemical 
engineer, has opened consult- 
ing offices in Bakersfield, 
Calif. 


Dale F. Mason has been selected 
technical control manager of 
Rheem Automotive Co., chem- 
ical processing and metal- 
lurgical departments. 


Robert E. Woodward, Morris 
Loeb professor of chemistry 
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The BICHROMATOR’ Infrared Analyzer 


Designed for Continuous Gas and Liquid 
Analysis Under Plant Conditions 


Here is the first industrial infrared 
analyzer based on the proven principles 
of laboratory spectrometers and used 
for continuous monitoring and control 
of chemical processes. The Bichroma- 
tor Analyzer is a two wave length, 
dispersion-type instrument, applying 
base-line density principles of the infra- 
red laboratory to continuous process 
analysis. 

It is an extremely stable and rugged 
instrument with no moving optical 
parts. The simple radiation null prin- 
ciple and closed loop servo system in- 
sure rapid response, virtual freedom 
from source or line current variation, 
or changes in amplifier linearity. This 
photometric system allows full-scale 
recorder operation with as little as 3% 
change in transmission. 

The Bichromator Analyzer continu- 
ously measures the concentration of 
one component in an industrial sample. 
It is set on two wave length intervals; 
one, unique to the sample being ana- 
lyzed (the component of interest), the 
other at a reference wave length where 
the sample does not absorb radiation. 
The energy difference at the two wave 
lengths is proportional to the concen- 
tration of the component of interest 
and can be converted to a measure of 
the concentration. 

Thousands of laboratory infrared 
spectrometers now in use attest to the 
accuracy and stability inherent in the 


design of the dispersion instrument. 
Furthermore, the performance of the 
Bichromator Analyzer can be predicted 
from laboratory spectrometer data and 
tied to present laboratory control pro- 
cedures, 


- + Check these features - 


1 Sample cell in separately purgeable 
compartment outside main instrument 
for ease of checking without exposing 
instrument proper to plant atmosphere. 
2 Built-in test circuit for rapid, simple 
instrument checks in hazardous areas 
without need for tools or test equip- 
ment. 

3 Electronics system features unitized 
construction with functional subassem- 
blies for simplified servicing. 

4 Special by-pass liquid sampling 
cells designed to give fast response 
and eliminate sampling lag. 

5 Handles unstable or corrosive gases 
and liquids. 


6 Handles hot or cold samples. 


7 Interchangeable dispersion units, 
factory pre-set, for each specific con- 
trol problem. 

8 Field conversion to a new problem 
is possible. 


had 
Perkin ™ Elmer CORPORATION 


Norwalk, Connecticut 
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It Pays To Check On New TOLEDO 
Hi-Weigh TRUCK SCALES 


Guard against doubtful truck weights that are so costly in money and 
good will . . . in your dealings with customers, with vendors, with 
highway enforcement officials. Check the load on new TOLEDO Hi- 
Weigh Truck Scales! Engineered for today’s heavy duty needs ... 
choice of two-section, four-section or axle load in full range of models. 
New design means lower installation costs . . . plus long-life Toledo 
accuracy and durability. All Toledo Hi-Weigh Scales available with 
Toledo Printweigh for recording weights on tickets, strips, or sheets. 
Toledo Scale Company, Toledo 1, Ohio. 


Send for Literature 
Bulletin 2417 


NEW ECONOMY IN INSTALLATION . . . These BIG four-section scales are built to 
weigh the heaviest and largest highway. vehicles to meet needs today ... and to- 
morrow. Toledo ars re, b pn nel lever, weighbridge, and pit design to 


al, long-life installation. 


TOLEDO. 


HEADQUARTERS FOR SCALES 


achieve high strength 
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at Harvard and consultant, 
has received the 1955 Re- 
search -Corp. Award for 
Contribution to Science, in 
recognition of his work in 
synthesizing cortisone. 


A. H. Hayes is the new senior 
asst. manager at  Stand- 
ard Oil’s refinery at Whiting, 
Ind.; F. H. Blunck is manager 
of the unit operations div.; 
L. H. Butterworth will be 
asst. manager at Wood River, 
Ind. 


George L. Foehringer, senior 
chemical engineer, has been 
named supr. of Staley Mfg. 
Co.’s monosodium glutamate 
plant. 


. T. Higgins, former president 
of Salt Lake Refining Co., is 
now general manager of op- 
erations in the mfg. dept. of 
Standard Oil Co. of Calif. 


Paul D. Barton is now director 
of engineering and George 
Closs an associate director of 
engineering for Sun Oil, Phil- 
adelphia. 


Robert F. Gager is the new vice 
president-research for Synco. 
Resins, Inc., Bethel, Conn. 
Prior to 1953, Gager had been 
chief chemist at Varcum 
Chemical Corp. 


George L. Bond and E. S. Roth- 
rock have been elected di- 
rectors and vice presidents 
of Stauffer Chemical Co. 
Formerly, Bond had _ been 
president and Rothrock was 
executive vice president of 
Consolidated Chemical In- 
dustries, Inc. 


J. Thomas Haigh has been ap- 
pointed director of marketing 
for the Strong-Scott Mfg. Co., 
mfr. of equipment for milling 
and pulverizing. 


George O. Morrison has been 
elected president of Gelvatex 
Coatings Corp., Anaheim, 
Calif. 


R. Rea Jackson has been ap- 
pointed general manager of 
the mfg. dept and chairman 
of the mfg. committee for 
Socony Mobil Oil Co. 
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G. A. Webb 


Mellon Institute’s new di- 
rector of engineering is a 
specialist in chemical engineer- 
ing economics and in organic 
chemical processing. 

Dr. Webb gained much of his 
experience in coordination and 
planning during the past 13 
years with Koppers Co.—where, 
in 1955, he became manager of 
the planning section (chemical 
div.). 

He first joined the Mellon 
Institute, in 1937, on a fellow- 
ship relating to chlorinated 
rubber. 


Ezra Bitcover and Robert Cree 
have been added to Foote 
Mineral Co.’s research and de- 
velopment laboratories, Ber- 
wyn, Pa. 


George E. McCullough has been 
named manager of process 
development for General 
Electric Co.’s chemical de- 
velopment dept., Pittsfield, 
Mass. 


Martin A. Elliot, research pro- 
fessor at Illinois Institute of 
Technology, has been ap- 
pointed director of the Insti- 
tute of Gas Technology. 


Milton Harris has been ap- 
pointed director of research 
of The Gillette Co., Boston. 


Leslie Schnurstein and Law- 
rence Hallahan have been 
named production § superin- 
tendent and plant engineer, 
respectively, for the new 
chlorine-caustic soda plant of 
Hooker Chemical, Ltd. 


. H. Karchmer is the new re- 
search specialist and S. O. 
Brady is the new senior re- 
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Safety for an aircraft test facility at Pratt & Whitney 
Aircraft Plant, using BS&B Model DV Rupture Discs. 


BS=B SAFETY HEADS 


Now Handle Even “Tougher” Applications With 


The New Model DV Rupture Disc... 


FEATURES OF THE MODEL DV DISC ® High 


Y Unrestricted, Instantaneous Opening Temperature 


In Sizes 1” Through 36”. e Alternating 

VY Greater Safety — Operates Closer To Pressure and 
Disc Rupture Pressure. Vacuum 

Y Minimizes Metal Creep Due To 
Elevated Temperatures And Pressures. @ Cycling 

YY Pressure Ratings: 5 Ibs. To Several 
Hundred Pounds. 

VY Temperature Ranges: Sub-Zero To 
900° F. 


USE BS&B SAFETY HEADS! 


Utilize Our Research Facilities In Selecting Model 
DV Discs For “Tough” Applications. 


© Corrosive 
Service 


ee S SO ba 
RYSON,INC. 


Safety Head Division, Dept. 
7500 East 12th Street Kansas City 26, Missouri 





MICROMETER-ADJUSTED 


REMOTE 

BULB 
TEMPERATURE 
CONTROL 


UNITED ELECTRIC's Type D5 Remote Bulb Temperature Control 
is a precision unit containing-a micrometer adjustment for obtain- 
ing wide ranges and accurate temperature settings. This control 
has found extensive use in applications such as laboratory and 


industrial ovens, water baths, hot plates, etc. 





—150°F. to 200°F., 70°F. to 370°F., 100°F. to 650°F. 





D.C. switches on specification. 


15 amps. at 115 or 230 volts A.C. Also 20 amps. or 





N.O., N.C., or Double Throw — no neutral position. 





Approximately 1.0°F. or 2.0°F. dependent on model. 





screw. 


Three-turn, calibrated knob rotated against graduated 
barrel. Readings and divisions equall 
entire range. Adjustment knob includes calibration 


spaced over 





hole in the enclosure. 


Made to internally located terminal block via clearance 





Standard length six feet. Other lengths available. 





Other finishes available. 


Die-cast aluminum case with black wrinkle finish. 








Control head surface mounted in any position by means 
of dog ears. May also be flush mounted. 





Complete information on the Type D5 appears 
in Section 200 of UNITED ELECTRIC’s new 
catalog. Section 200 contains detailed data on 
UE’s complete line of remote bulb temperature 


controls, This information is clearly stated and |. 
attractively illustrated. Send for your copy now. ja 


United Hectne Controls 


CO MM: ?: KA OY 


REE WATERTOWN 


MASS 





NAMES... 


search chemical engineer at 
Humble Oil & Refining Co.’s 
research and development 
div., Baytown, Tex. 


Bertram C. Raynes will head 
the dept. of chemical en- 
gineering at Horizons Inc., 
Cleveland. James L. Wyatt, 
formerly technical director, 
will head the metallurgical 
department. 


John Lawrence is now president 
and chief executive officer at 
Joy Mfg. Co., Pittsburgh, Pa. 


Donald H. Anderson has been 
appointed asst. supt. of the 
industrial laboratory at 
Kodak Park Works, Eastman 
Kodak Co. 


Eugene Hiller is now general 
manager of research and pro- 
duction at Kinetic Dispersion 
Corp., Buffalo. Donald Hazen 
is the production manager. 


R. F. Cole, chief engineer, New- 
port Industries, Inc., will take 
over the duties previously 
carried out by Mr. Sisson, 
Newport’s new president. 


A. I. Goldgerg and O. B. Wurz- 
burg, Jr., have been advanced 
to the posts of associate di- 
rectors of research for the 
Nat’l Starch Products firm. 


Samuel L. Nevins, vice presi- 
dent of Olin Mathieson 
Chemical Corp., has been 
awarded an Honorary Doctor 
of Laws degree by the Uni- 
versity of Arkansas, for his 
achievements in chemical re- 
search and in industry. 


Norman E. Hathaway has been 
appointed coordinator’ of 
marketing for Oronite Chemi- 
cal Co. Before 1954, he had 
been director of the chemical 
and rubber div., Business & 
Defense Services Adm., Dept. 
of Commerce. 


Charles Marsel of NYU has 
been elected president of the 
New York chapter of the 
American Rocket Society. 


H. L. Anthony III is now a di- 
rector of research for the 
Mellon Institute. 


April 1956—CuemicaL ENGINEERING 





Donald L. Fuller 


New director of research for 
Grace Chemical Research & De- 
velopment Co. is the former 
technical director of American 
Cyanamid’s New Orleans petro- 
chemical plant. 

Prior to 1952, Dr. Fuller had 
served for 10 years as associate 
director of General Aniline & 
Film’s central research lab in 
Easton, Pa. 

Fuller received his chemical 
engineering degree at the Uni- 
versity of Minnesota where he 
also held a post-doctoral fellow- 
ship. 


Ralph D. Patch, head of the 
petroleum products div. of 
Esso Standard’s refinery in 
Baton Rouge, La., will serve 
as an advisor to the manage- 
ment of the Hamburg refinery 
of Esso A. G., in Germany. 


Henry J. Ogorzaly has been 
named by Esso Research & 
Eng. Co. to follow the firm’s 
nuclear activities affecting 
chemical and petroleum proc- 
esses and products quality. 


John P. Hyde, staff process en- 
gineer at Diamond Alkali’s 
Cincinnati silicate plant, has 
been promoted to asst. mgr. of 
the Jersey City pliant. 


Walter J. Dugan has been ap- 
pointed manager-sales_  de- 
velopment in the marketing 
section of GE’s silicone prod- 
ucts dept. 


George A. Gentes has been ap- 
pointed works manager and 
Robert Sherwin, plant en- 
gineer of the Tacoma, Wash., 
plant of Hooker’ Electro- 
chemical Co., Niagara Falls, 
(ae oO 
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READCO’'S IMPROVED MIXER DOESIGN 
PROVIDES COMPLETE DISPERSION 
IN LESS TIME...FOR LESS COST 


Bakery-Chemical Division 
YORK, PENNSYLVANIA 


It’s Readco’s unique split-level 
dispersion bowl that makes 
the difference. It provides a 
greater ratio of surface to the 
volume of mix. Overlapping 
sigma arm mixing action ex- 
poses new surfaces and breaks 
down the entire mass with 
each rotation, producing a 
homogenous mix in a short 
mixing cycle, eliminating peak 
loads. Closer clearances be- 
tween mixer arms and shell 
prevent build-up of materials. 


Readco Paper Coating Mixers 
can be supplied for manual or 
hydraulic discharge in 150, 
350 and 750 gallon working 
capacities. Write for complete 
information. 
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“AUTO-RAISE” 
THICKENERS 




















. “Auto-Raise” device. 








. Manual or power raise. 


. Replaceable ring-type 
ball bearing support. 


. Spiral rakes. 


The higher the solids content in the thickener underflow, the lower the cost 
of filtering for subsequent processing or disposal. 


The spiral rakes of the Hardinge Thickener compress the solids to maintain 
high density of under- 
flow. 


The “Auto-Raise” drive 
mechanism prevents 
overloading as the under 
flow is thickened. 


Submerged parts may be 
supplied with rubber or 
lead covering or fabri- 
cated from wood or any 
metal available for struc- 
tural parts. 


Complete specifications 
upon request. Bulletin 


31-D-11. A 35’ diameter “Auto-Raise” Thickener with 


“froth ring”. 


EFARDINGE 


COMPANY, INCORPORATED 


YORE, PENNSYLVANIA - 240 Arch St. ° $Main Olfice and Works 
New York + Toronto » Chicago * Hibbing - Houston * Salt Lake City - San Francisco 
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John G. Dean, chemical and 
metallurgical consultant, 
Tuckahoe, N. Y., has been 
retained by Climax Molyb- 
denum Co. 


George V. Dupont has been pro- 
moted from manager of mfg. 
operations to general man- 
ager of Diamond Black Leaf 
Co. 


Stuart T. Allen and Harold P. 
Stransky were promoted to 
assistant superintendents in 
the technical section at Du 
Pont’s Charleston, W. Va., 
plant. 


Kenneth H. Gayle, Jr., has been 
elected president of the Delta 
Tank Mfg. Co., Baton Rouge, 
La. 


Frank Chrencik, works manager 
of Diamond Alkali’s Deer 
Park plant in Houston, has 
been named general manager 
of the new electro chemicals 
div. During the war, Chrencik 
had been associated with the 
Army Chemical Warfare 
Service. 


John E. Wood is now general 
manager of Esso Standard 
Oil’s chemical products de- 
partment. He succeeds O. V. 
Tracy, who will continue as a 
director of Esso and presi- 
dent of Enjay Co. 


Charles A. Heiberger, research 
director of Food Machinery 
& Chemical’s Ohio-Apex div. 
for the past 10 years, has 
been named manager of the 
plastics and polymers dept. in 
Princeton, New Jersey. 


Hector D. Douglas, Jr., has been 
appointed district engineer 
for the lakes area, for Fan- 
steel Metallurgical Corp., Chi- 
cago. 


Donald L. Esmay and Ronald L. 
Larsen have joined the newly 
formed department of prod- 
uct research and development 
of Lithium Corp. of America, 
Inc., Minneapolis. 


Joseph C. King has been named 
technical director of the 
southern div. of Metro-At- 
lantic, Inc. 
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William von Fischer 


The former head of Case In- 
stitute’s department of chem- 
istry and chemical engineering, 
has been appointed coordinator 
of research and development for 
the Glidden Co., Cleveland. 

After graduation from the 
University of Minnesota in 
1937, Dr. von Fischer joined the 
Case faculty. There, a few years 
later, he set up a paint and 
varnish educational program 
which has continued to this 
date. 

Von Fischer is a member of 
the AIChE and the ACS. He is 
the editor of “Paint and Var- 
nish Technology” and co-editor 
of “Organic Protective Coat- 
ings.” 


Clayton Carter is the new plant 
manager of the new Murphy 
Corp. Michigan Chemical 
Corp. bromine plant now un- 
der construction at El Do- 
rado, Ark. 


Robert E. Lawrence and J. 
Lloyd Mason have _ joined 
Monsanto’s technical services 
dept. at the Wm. Krummrich 
plant, in Ill.; Salvadore P. Lio 
is now sales manager for 
styrene molding materials for 
the plastics div. in Spring- 
field, Mass. 


L. F. Davis has been appointed 
plant manager for Shawini- 
gan Resins Corp.’s Trenton, 
Mich., facility. The new plant, 
for the production of poly- 
vinyl butyral, will go on 
stream late this year. 


Jess A. Meininger has been ap- 
pointed manager of the newly 
formed milling industry tech- 
nical service dept. at Victor 
Chemical Works, Chicago. 
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W-S FORGED STEEL UNIONS... 


Sold Through 
Leading 
Distributors. 


These Features are 
YOUR GUARANTEE of a Safe, 
Tight Union Connection: 


1. FORGED STEEL CONSTRUCTION — 
ASTM A-105, GRADE 2 


2. SPHERICAL-TO-ANGLE MATING SURFACES 
3. ANTI-GALLING, CADMIUM-PLATED NUTS 


W-S Forged Steel Unions give you the kind of pro- 
tection you need in high pressure piping systems. 
They're designed with precision-machined spherical- 
to-angle mating surfaces for positive seating, free 
from leaks even when pipes are slightly out of line. 
Cadmium-plated nuts resist galling and seizing and 
forged steel construction gives you 
the extra strength you need in high 
pressure service. 

W-S Unions are available in 3000 
Ib. class, sizes %” to 3” in screw-end 
and socket-welding types. Send today 
for your copy of Bulletin U-1. 


W-S FITTINGS DIVISION 





H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 
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DURABLA contains more 
high-grade asbestos than 
any other gasket material 


Durabla Asbestos Sheet Packing, 
produced and marketed for almost 
50 years, can be used with proved 
safety wherever gaskets are required. 
It is the one gasket material suitable 
for all temperature-pressure combi- 
nations. 

More than 80% of Durabla Sheet 
is top quality selected asbestos fibre; 
the remainder is a special compound. 
Every square inch of sheet has uni- 
form density, thickness and asbestos 
distribution. It is used for sealing 
water, steam, all oils, gases, alkalies, 
acids, refrigerants and hydrocarbons. 
Comes in eight commercial gauges. 

Durabla gaskets, cut from Durabla 
asbestos sheet, do not look or show 
any signs of creeping or distress at 
1650 psi steam pressure — 850° F. 
Gaskets come in all sizes and shapes. 

Call your distributor or write us 
for bulletin CE46. 


DURABLA MANUFACTURING COMPANY 


114 Liberty Street 
New York 6, New York 





NAMES... 


Henry H. Hausner has been 
named general manager of 
Penn-Texas Corp.’s nuclear 
engineering div Hausner 
will also act as consultant 
for Westinghouse Electric’s 
atomic power div. 


Fritz J. Nagel is now vice presi- 
dent of Polymer Processes, 
Inc., Reading, Pa., to direct 
the development of the firm’s 
new coating process: Whirl- 
clad. 


Morehead Patterson has been 
appointed chairman of the 
American Standard Assn.’s 
planning committee for nu- 
clear energy standards. 


W. J. Butler, formerly asst. 
works manager at the Pasa- 
dena plant of Diamond Alkali 
Co., has been named general 
manager. 


R. W Booker & Associates, in- 
dustrial processing and con- 
sulting engineers, has made 
the following appointments: 
Carl Sandin, chief, process 
section; Clarence Palmer, 
chief, design section. 


George F. Klein, Jr. has been 
selected vice president in 
charge of engineering and 
a member of the board for 
Catalytic Construction Co., 
Philadelphia. 


A. A. Nellis, technical supt. for 
Chemstrand’s acrylic fiber 
plant at Decatur, Ala., has 
been elected chairman of the 
Tennessee Valley section of 
the AIChE for 1956. 


Bert Cremers, vice president of 
Wyandotte Chemicals Corp. 
has been elected president 
and chairman of the board of 
the Chlorine Institute, Inc. 


Charles R. Schroth has been ap- 
pointed assistant manager and 
Frank A. Magno technical 
representative of the special 
blacks div., Godfrey L. Cabot, 
Inc. 


Orville L. Fisher, general man- 
ager of Continental Oil’s 
southern region since 1952, 
has been elected a vice presi- 
dent. 
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Max Tishler 


Merck, Sharp & Dohme Re- 
search Laboratories has just 
named Dr. Max Tishler as vice 
president and executive di- 
rector. 

Tishler has worked with 
Merck for the past 20 years, 
holding such positions as senior 
chemist, director of develop- 
mental research and, most re- 
cently, vice president for the 
scientific activities of the chemi- 
cal division. 

A native of Boston, Tishler 
graduated from Tufts College 
and Harvard University. Before 
he joined Merck, in 1937, Tish- 
ler spent several years as a 
research associate and _ in- 
structor, at Harvard. 


Lloyd W. Beck, John R. Schaef- 
fer, Bruce H. Strain, W. R. 
Gowdy and Francis J. Cough- 
lin have been appointed as- 
sociate directors of Procter 
& Gamble’s research & de- 
velopment dept. 


Robert Burtner, Frank Colton, 
John Cusic and Ray Dodson, 
have been promoted to the 
newly created positions of 
asst. to the director of chemi- 
cal research at G. D. Searle, 
& Co., Chicago. 


OBITUARIES 


James F. Thompson, vice presi- 
dent of Sterling Drug Inc., in 
charge of the Hilton-Davis 
Chemical Co. div., died Jan- 
uary 18. 


John Watson Teter, director of 
catalysis research for Sin- 
clair Research Laboratories, 
Inc., died January 26, in 
Chicago. 


CuemicaL ENGINEERING—April 1956 





FLOW -— 
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OF vanes 
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The above photo is an example of one out of thousands of Peerless Line Separator 
installations in Refining and Chemical plants throughout the world. This installa- 
tion is doing an effective job of mist extraction in a petrochemical plant in 
Kentucky. 


In the above drawing, we have tried to give you an example of the Peerless 
principle of extracting Liquid mist from gas, steam or air. The Peerless Mist 
Extractor combines the forces of impingement centrifugal motion and surface 
tension to obtain its high efficiency. The path of the gas, etc., through the unit, is 
constantly bending, causing semi-violent turbulence and rolling of gas against the 
walls of the vane. Impingement and centrifugal force combine to contact the drop- 
lets with the vanes, where they coelesce, and surface tension then causes them to 
cling to the vanes’ surface. Gravity and impact of the gas stream then drives the 
droplets into pockets where they roll down the vanes and out of the stream. 


Through the outstanding Peerless method of mist extraction, the gas is stripped 
DRY long before reaching the end of the vanes. 


FOR FURTHER INFORMATION ON THE USE 
OF PEERLESS LINE SEPARATORS PLEASE 
WRITE FOR NAME OF NEAREST PEERLESS 
ENGINEER. 


P.O. BOX 13165 w® DALLAS 20, TEXAS *& Dixon 8431 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 





TOUGH ACE-ITE PLASTIC PIPE 


General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F. ; . . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 44” to 6”. 
Bulletin 80. 





VALVES Rex =«C&fk 

B.BADGER B 
& SONS INE. : 
dS4l- 194.8 


for all-plastic piping systems 


Rest in Peace 
Sir: 

Your November 1955 issue 
(pp. 106, 110) carried a terse, 
Trouble-free plastic diaphragm factual resume of the plans of 
valves . . . choice of general- Cosden Petroleum Co. to recover 
purpose Ace-Ite, Ace Parian : 
(polyethylene) or AcE SARAN. ethyl benzene from mixed 

Slandles mest coctésive xylenes by  ultrafractionation. 

chemicals and food In the interest of accuracy I 

ingredients. Sizes 14” to 2”, wish to point out that the en- 

50 psi. at 77 deg. F. gineering and construction con- 

Bulletins 80 and 351. tractor for this plant is Badger 

Manufacturing Co., not “E. B. 
Badger” as your story stated. 

Badger Manufacturing Co. is 
the successor to the manufactur- 
ing division of E. B. Badger & 
Sons, a company founded in 1841. 
In 1948 the rest of E. B. Badger 
& Sons was acquired by Stone & 
Webster Engineering Corp. as 
its Badger Process Div. 

Corporately speaking, there- 
fore, E. B. Badger & Sons no 
longer exists. 

RICHARD V. REEVES 
F. P. Walther Jr. & Associates 
Wantagh, N. Y. 
> Thanks to a sharp-eyed alumnus 
of CE’s editorial staff for bringing 


RIGID VINYL. . . STRONG. this error to our attention.—ED. 


AGE-PROOF 


1001 USES for ACE-FLEX Tubing 


Ace Rivictor is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most 
inorganic acids and alkalis, also excellent 


Excellent chemical-resistant, all-purpose ° i 
flexible plastic tubing. Sparkling dei whee Better English 
easy to clean, odorless, non-toxic, can be a h ol dat th 
: : e - : steam-sterilized. 44” to 1” ID. Bul. 66. am very much pleased at the 
- Ballin CE-S6. Sizes 7%” to 4”. Ask tone of your review of Badger 
and Banchero (Feb. 1956, pp. 
Drisiaie ite inht epee chat aces wee cc recone te wncewecoccenconscoccce crcccccce 312-4). 

There was one point in your 
review, however, that disturbed 
me greatly, and that is the fact 
i that you found places where you 

processing equipment of rubber and plastics felt the English was complicated. 
This is exactly the thing that 
we hoped we had avoided, and 


93 WORTH STREET + NEW YORK 13, N. Y. wish the English to be such as 
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Pro & Con 





C. H. CHILTON 


to call for this type of criticism. 
Please believe me that we feel 
you have done us a very great 
service in making this criticism, 
and we shall do our best to cor- 
rect the questioned passages in 
the next printing. 
W. L. BADGER 
Consulting Chemical Engineer 
Ann Arbor, Mich. 


> Maybe our standards of English 
are too high, as witness the com- 
ments in the following letter.—Ep. 


Suits Seven Senior Students 
Sir: 

The undersigned students, sen- 
iors in chemical engineering, 
have been surprised by your re- 
view of Badger and Banchero, 
since it is our regular textbook 
for the courses dealing in unit 
operations. 

We are a Spanish-speaking 
country, and we have taken only 
the regular high school English 
courses in our studies; but it is 
a fact beyond question, and we 
all agree that we fully under- 
stand the English used by the 
authors in their book. 

We find it plain, easy to under- 
stand and, what is more im- 
portant, it has the merit of con- 
veying a clear picture of the 
processes and apparatus. 

ROGER Bort 
GUILLERMO ALVAREZ 
EDMUNDO FERRAND | 
AGNI PREVEZ 
RAFAEL MELGOSA 
IsIDRO PENDAS 
R. SANTOS 
University of Oriente 
Santiago, Cuba 


Pro: Technology Review 
Sir: 

I have just finished reading 
your feature report, “Technology 
in the Year Ahead” (Jan. 1956, 
pp. 175-190). 

I’d like to tell you what a fine 
job I think it is. It is fascinat- 
ing reading and manages to 
cover a tremendous amount of 
material without becoming tire- 
some. 

Like the Indian who was mak- 
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STAYS TOUGH 
AT SUB-ZERO TEMPERATURES 


Ace Parian . . . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 14” to 2”. Bul. 351. 


LIFE-TIME 

ACID STORAGE TANKS 
Rubber-lined by ACE 
2-layer system 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, 
hydrochloric acid any strengt 
sulphuric to 50%, nitric to 
20%, phosphoric to 75%. 

Good to 160 deg. F.... 
sometimes higher. Soft 

rubber interlayer aids 

shock resistance, 


Be 


NEED SPECIAL FITTINGS, 


ACE "WAM"... THE FINEST COVERS, TANKS, PARTS? 


ee ee ee If you want life-time corrosion protece 
tion for special parts needed in quantity 
... we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements. Our facili- 
ties among world’s largest. Ask for 
recommendations, 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives. 
Mechanically simple, trouble-free. Bulle- 
tin CE-55. Larger AcE pumps available. 


y 


hea ACE processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET « NEW YORK 13, N, Y. 
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Pure Chromium Oxides 


and 


Hydrated Chromium Oxides 


WILLIAMS 


foo) Ro) - Me me 1 a 


EASTON, PA.\e@ E. ST. LOUIS, ILL 


EMERYVILLE CAL 


"PRO & CON 


P.w. of salvage, 100/ 

(1.08) * —86 
Total p.w., 2 yr. serv- 

ice = $2,355 


New Pump 
Present worth = $3,800 
P.w. of 5 yr. expenses, 

(400) (4.312) ==... 0g) 
Total p.w., 5 yr. serv- 

ice = $5,525 

For equivalent uniform (end- 
of-year) cost: 

Old pump: $2,355/1.783 = $1,321 
per yr. 

New pump: $5,525/3.99 = $1,385 
per yr. 

Cost ratios for the new pump 
vs. the old pump are: 

Schweyer: $1,350/1,262 = 1.07 
Schweyer, corrected: $1,385/1,- 

$21 =. 1:06 
Capitalized cost from Aug. 1955 

article: $17,200/16,510 = 

1.05 

Prof. Schweyer’s calculation, 
when corrected to refer to the 
beginning of the year, gives the 
same ratio as my capitalized cost 
method. Prof. Schweyer can cer- 
tainly refer annual expenses to 
the end of the year if he prefers 
it that way. Just because he pre- 
fers a different reference time 
than I do doesn’t make the capi- 
talized-cost method wrong. 

I do take exception to the last 
paragraph of his letter, on these 
grounds: 

e First, his results are not 
in exact agreement with mine 
because he has changed the 
reference time for yearly ex- 
penses. When he and I are on 
the same basis, the numbers give 
an exact mathematical check, as 
shown above. 

¢ Secondly, the conclusion is 
not reversed. Even with his (in- 
correct) figures, Schweyer finds 
that the old pump is worth keep- 
ing for two more years. That 
was also the conclusion based on 
capitalized cost. 

F, C. JELEN 
Solvay Process Div. 
Allied Chemical & Dye Corp. 
Syracuse, N. Y. 


Pro: Idea Selling 
Sir: 

The article, “How To Sell Your 
Next Idea” (Sept. 1955, pp. 
220-4), should be in the hands 
of every young student of en- 
gineering in order to impress 
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upon him the importance of skill- 
ful report writing and convinc- 
ing oral presentation of facts. 
You can render a real service to 
our coming generation of en- 
gineers by making the article 
available in reprint form. 
ALFRED H. NADELMAN 
Western Michigan College of 
Education 
Kalamazoo, Mich. 


> Reprints are available; write our 
Reprint Dept. for Prices.—Eb. 


Blame W. 42nd St. 
Sir: 

Somewhere between Branden- 
burg and your printer in Albany, 
two errors found their way into 
my graph which you reproduced 
as Fig. 4 in the November 1955 
Refresher (p. 220). 

¢ The value of “Fraction con- 
verted, x” at the origin should 
be zero, not 0.1. 
eQOne of the “Molar ratio” 
curves is incorrectly identified. 
It should be 1.1 rather than 1.2. 
G. A. LESSELLS 
Olin Mathieson Chemical Corp. 
Brandenburg, Ky. 


P While we're at it, let’s correct 
another error which Mr. Lessells 
chose not to mention. Yep, we also 
misspelled his name!—ED. 


Pro: Engineers in Sales 
Sir: 

In a letter which you published 
last month (p. 307), Mr. Wilkins 
of Du Pont commented favor- 
ably on the contribution which 
technical people can make to-the 
sales function. 

There may well be a rebuttal 
from those who look with alarm 
at the shortage of technically 
trained people for research and 
production jobs and then see 
able technical people doing 
market development and sales 
work. 

We here at Dow Corning, at 
least, agree with Mr. Wilkins in 
feeling that the contribution the 
technical man can make in 
marketing can be as important— 
and in some cases more im- 
portant—than the contribution 
he could make in his more tra- 
ditional role. 

A. WILLIAM RHODES 
Dow Corning Corp. 
Midland, Mich. 
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Look behind! 
you need another 
Brookfield Viscometer 


You, too, probably rely more on viscos- 
ity for quality control, than ever before. 
The easy accuracy, positive convenience 
of Brookfield viscometers has made this 
possible. To take profitable advantage 
of viscosity control, your current equip- 
ment must keep pace with laboratory 
and production demands. We'll wager 
your Brookfield viscometer needs some 
help — one or two partners to help 
save costly man hours, increase effi- 
ciency, and be on hand in case of 
emergency. 


The economy of Brookfield visco- 
meters and allied equipment — the 
world’s standard for viscosity measure- 
ment and control — makes it your best 
move to write, wire or phone for full 
information today! 


Ar0 ih | 


ENGINEERING 


A \ABORATORIES, INC, 


STOUGHTON 13, MASSACHUSETTS 





2 
New laboratory machines 
id h J ] PRO & CON 
al Cc emica process ing smoke signals when he saw 


the smoke cloud from an atomic 


research and development a “Wish I’d said 


DAVID E. PIERCE 
Diamond Alkali Co. 
Cleveland, Ohio 


Con: Rote Calculations 
Sir: 

At the risk of compounding 
present confusion I must com- 
ment on the Lammers-Jelen arti- 
cle in your December 1955 issue 
(pp. 183-4) regarding theoretical 
- me . vee aS i economy calculations of annual 
ps re rans ag agp on <o~egasing edie Prorat af — sctnen costs. Some clarification is 
washers and electrical charges. Non-varying operation over a wide range of temperature needed. . f 2 
and humidity conditions. Exactly duplicates the operation of Superior’s production- In comparing alternatives with 
model DC-38 Air Centrifuge. different service lives and dif- 
ferent annual expenses, the 
proper procedure is simple and 
straightforward. All irregular 
costs should be converted to 
present worth. Total present 
worth is then reconverted to 
equivalent annual costs (or a 
capitalized value of these annual 
costs). 

For a worked out example, 
I’ll use Jelen’s original problem 
(Aug. 1955, p. 187): 

“An improperly designed pump 
3 : ; has an excessive power cost. 
SUPERIOR AIR JET SEPARATOR — This new machine accurately determines whether or not Salvage value now is $1,000, de- 
materials can be separated by terminal velocity. It also determines the extent to which ~ 2 : 
they may be separated. In the separating process, material falls in a thin curtain creasing to $250 next year and 
through 3 high-velocity air streams. The Air Jet Separator is portable...may be to $100 the following year. Op- 
plugged in and operated arywhere in plant. erating cost for one year more 

is $700, and $800 for the follow- 
ing year. A replacement costing 
$3,800 will last 5 years with 
negligible salvage value. Its op- 
erating expense will be uniform 
at $400 per year. If money is 
worth 8% should replacement be 
made now? 

Computations by the present- 
worth method follow: 


Old Pump 

Present worth (p.w.) = $1,000 
P.w. of 1st year ex- 

SUPERIOR “CORONATRON’”®— Here's an electrostatic separator that effectively makes pense, 700/1.08 

non-magnetic, same-size, same-weight separations. It is the most flexible, least expensive P.w. of 2nd year ex- 

unit of its type available. It adjusts to both high and low intensity electrostatic concepts 800/ (1.08)? 

for adaptation to various separation problems. Multiple separating zones permit com- pense, /Q. 

plete separation from this single unit. P.w. of salvage (a 

credit), 100/(1.08)* == —86 
PROCESS MACHINERY DIVISION Total p.w., 2 yr. service = $2,246 


CALL OR WRITE for complete N P 
information on these new labora- e Se h — $3.800 
tory separators. We are prepared (eager enses $ mn 
to les to d i i a . é 

run samples to determine which (400) (3.99): 1,596 


machine best solves your problem. SEPARATOR COMPANY Polat 9... 8 ye. tare 


HOPKINS, MINNESOTA ice = $5,396 
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For annual costs based on 
respective lives: 

Old pump: $2,246/1.783 = $1,262 
per yr. 

New pump: $5,396/3.99 = $1,350 
per yr. 

Similarly, the capitalized val- 
ues would be: 

Old pump: $1,262/0.08 = $15,800 
New pump: $1,350/0.08 = $16,- 
900 

The limitations (2 yr. service 
for old pump, 5 yr. for new) 
must be recognized by the user 
of such procedures. 

I believe that these calcula- 
tions are clearer than rote calcu- 
lations by formulas and are in 
accord with published texts on 
theoretical economy. The factors 
used for the calculations may be 
found in such texts. 

The results are in accord 
with neither Lammers nor Jelen 
for the same problem; in fact, 
the conclusion is reversed. The 
general problem of when to make 
the replacement is covered in 
standard texts. Jelen’s inde- 
pendent approach has apparently 
confused the picture, as indicated 
by the numerous Pro and Con 
letters on the subject. 

H. E. SCHWEYER 
University of Florida 
Gainesville, Fla. 


P In the letter which follows, Dr. 
Jelen once more takes the stand 
in defense of his method of com- 
paring the economics of alterna- 
tives.—ED. 


Depends on Point of View 
Sir: 

Prof. Schweyer has used some 
of the figures from my example 
incorrectly. Yearly costs in the 
example were referred to the 
beginning of the year. Prof. 
Schweyer uses them as if they 
referred to the end of the year. 
This has already been discussed 
in December 1955 Pro and Con 
(pp. 350-3). 

Because the $700, $800 and 
$400 annual costs refer to the 
beginning of the year, the cor- 
rect tabulation is: 


Old Pump 
Present worth = $1,000 
P.w. of 1st year ex- 

pense, 700/1.00 700 
P.w. of 2nd year ex- 

pense, 800/1.08 741 
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double protection 


aa 


ane 


AGAINST 
COSTLY 
/ DOWNTIME 


If your plant handles liquid, you know that a pump 
breakdown can cripple the entire plant! WEINMAN 
Split Case Centrifugal Pumps can help you eliminate 


costly downtime due to pump failure, two ways! 


Superior design and development by Centrifugal Pump 
Specialists, thoroughly familiar with your problems and re- 
quirements, plus WEINMAN’S precision manufacturing process 
assures you of minimum pump repair. Only WEINMAN Cen- 
trifugal Pumps give you such complete long-range dependability! 


WEINMAN Split Case Centrifugal Pumps are Pre-Engineered 
for maximum speed and ease of maintenance in those rare 
instances when a pump does need repair! Through WEINMAN’S 
Pre-Engineered Split Case Design, the costly problem of pro- 
longed shutdown for repair is eliminated before it develops. 
That’s because WEINMAN’S Split Case Design allows you to 
open up the pump for quick inspection and repair! The result 


... less downtime! 


So make certain that your plant is equipped 
with the “right” pumps for your special needs! 
Dependable, pre-engineered WEINMAN Split Case 
Centrifugal Pumps, designed and developed by 
Pump Specialists thoroughly familiar with your 
problems and needs! WEINMAN Centrifugal 
pumps are furnished in bronze, cast-iron, or 
special alloy metals to fit your requirements! If 
you have Pump Problems, contact your nearest 
WEINMAN Pump Specialist . . . he'll be glad to 
give you a hand. You'll find him listed in: the 
yellow pages of your phone book .. . or, write 
for the name of your nearest representative. 


MFG.CO. 


331 





with INDEPENDENT 
Gas Supply TRAILERS 


TRANSPORTING — Argon — Carbon Di- 
oxide — Helium—Nitrogen— Oxygen — 
Boron Trifluroide — Hydrogen — Ethyl- 
ene. Trailer capacities from 187,000 cu. in. 
to 750,000 cu. in. water capacity. Trailer 
tubes ICC3A-2400 Specifications with 2400 
PSIG Working Pressure. 


Ever-Tite Couplings 
give you connections 
that are always 
tight...safe...fast. 


No sliding 
rings; absolute 
tightness is pre- 
determined in 
manufacture by 
positive gasket 
compression. 


You just slip the 
coupler over the 
adapter, and close 
the handles. 

If you want to make 
it fast, make it 
Ever-Tite—the first 
choice where per- 
formance is the first 
consideration. In 
stainless steel, bronze, 
aluminum, steel and 
malleable iron. Ask 
your distributor now. 


EVER-TITE COUPLING CO. INC. 
254 West 54th Street 
New York 19, N. Y. 


INDEPENDENT ENG Co . Inc. 


Sizes and weights to meet anes, — 
all State requirements. CONSULTING GS RESEARCH 


o> 
Can be mounted on bases oe 
for permanent storage. 


eum (OFALLON 7. JuINs = 


EVER-TITE 
Standard 
Adapter and 
Coupler 


Avail yourself of Multi-Metal’s extensive re- 

-} search into flow rates, pressure drop and par- 
ticle retentivity of various filter media. Call 
on Multi-Metal’s vast experience, engineering, 
design and fabrication “know-how” in iden- 
tifying the nature of your filtration problems, 
applying the right filter 

medium to the right 


EVER-TITE equipment. 


Adapter and 
Coupler 
for 
Tank Car 
Unloading 


EVER-TITE 
Coupling 
Elbow and 
Check Valve 
Unit 


Leaves for horizontal 
pressure filter 


REMEMBER 


Multi-Metal makes wire 
cloth and filter cloth in 
all meshes and metals; 
filter leaves and screens, 
discs, strainers, baskets, 
semi— and complete ap- 
paratus—to your exact 
requirements. 


cloth 
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Large filter cylinder 
with Monel filter 


MULTI-METAL WIRE CLOTH CO., INC. 


1353 GARRISON AVENUE 


NEW YORK 59,N. Y. 
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THIS MONTH’S 


Technical Bookshelf 





Meets Our Expectations 


CHEMICAL ENGINEERING. 
Unit Operations. Vol. II. 
By J. M. Coulson and J. F. 
Richardson. McGraw-Hill 
Book Co., New York. 975 
pages. $9. 


It has been a little over a year 
since we reviewed the first 
volume of Coulson and Richard- 
son. At that time these British 
authors impressed us with the 
quality of their engineering- 
science approach to the opera- 
tions of chemical engineering. 

In Vol. I, the authors re- 
stricted their discussion to the 
fundamental problems of fluid 
flow, heat transfer, momentum 
transfer and mass transfer. They 
promised to apply these funda- 
mentals to the various unit op- 
erations and the design of com- 
mercial equipment when they got 
into Vol. IT. 

The promise has been well 
fulfilled. You’ll be pleased with 
the results of their efforts. Even 
though both authors are profes- 
sors and list no industrial ex- 
perience in their pre-publication 
promotion pieces, Coulson and 
Richardson have managed to 
give Vol. II a practical engineer- 
ing appearance. 

Mainly, this achievement can 
be credited to the liberal use of 
white space on each page, ex- 
cellent line drawings (and ex- 
tensive use of same) and the 
insertion of photographs of com- 
mercial equipment. These illus- 
trations are some of the finest 
that we have ever seen used to 
explain what goes on inside of 
chemical equipment. 

Although this book covers the 
usual unit operations of chemi- 
cal engineering, it arranges them 
according to certain fundamental 
similarities. This approach is 
becoming more and more pop- 
ular. It is somewhat similar to 
that used in “Mass-Transfer 
Operations” by Treybal. 

For example, Coulson and 
Richardson have grouped all the 
unit operations into these main 
categories: 

Flow of fluids past parti- 
cles. 
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e Systems involving relative 
motion between a fluid and solid 
particles. 

e Applications of mass 
transfer in chemical engineer- 
ing. 

e Applications of heat trans- 
fer (evaporation, crystallization 
and drying). 

eSize reduction, classifica- 
tion and mixing. 

It seems that there is now a 
trend away from the classical 
list of unit operations towards 
fewer but more logical groupings 
of similar operations. We feel 
that this progress is in the right 
direction. 

A note of warning! This is a 
British book. It may—with 
proper teaching—prove satis- 
factory for use in undergraduate 
courses in the United States. 
However, as a reference work 
and for graduate students we 
think that Coulson and Richard- 
son will make a place for itself 
in the American market. 

On a dollar-per-page basis— 
which we'll admit is not the best 
way to evaluate a_ text—this 
volume is certainly competitive 
with other texts on unit opera- 
tions. 

If it is the duty of every book 
reviewer to find some fault with 
the book that he is commenting 
on, we comply: The authors duck 
their obligation in the area of 
reactor design by saying that 
it is their opinion that Hougen 
and Watson have adequately cov- 
ered the subject in Vol. III of 
“Chemical Process Principles.” 

We couldn’t disagree more. In 
the first place, Hougen and 
Watson is far from being the 
last word on the subject of re- 
actor design. And the subject 
of reactor design is one that 
can no longer be left to the 
specialist or the graduate stu- 
dent. The chemical engineering 
senior should be thinking of re- 
actor design problems when he 
considers the complicated inter- 
relationships in processes where 
several fundamental unit opera- 
tions are taking place at the 
same time. 

In a British review of this 
volume (Chemical and Process 





Industry’s Newest 
Chemical Building Blocks 


nitromethane 
CH,NO, 


nitroethane 
CH,CH,NO, 


1-nitropropane 
CH,CH,CH,NO, 


CH,CHNO,CH, 


i Learn how the NP’s may be of help in improving 


your present product or in creating new products. 
write: 
COMMERCIAL 
SOLVENTS CORP. 
260 MADISON AVE. 

NEW YORK 16, N.Y. 


Branches in principal cities i 
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Arms THE BLEN DING 


RESULTS YOU WANT 
AND NEED! 


THE aiEioee 


Patel 
Pye 


iw 5 MINUTES & 


The correctly-engineered Patterson ThoroBlender delivers 
intimate, completely homogeneous blends of free- 
flowing materials in minutes—even with extreme varia- 
tions in particle sizes and densities. Gentle, thorough 
action disperses each particle on a different path through 
the batch—protects delicate crystals and flaky materials 
from breakage. Let Patterson study your blending 
application and recommend the ThoroBlender suited to 
your jobs. 


The Patterson Foundry and Machine Company 
East Liverpool, Ohio; U.S.A. 


The Patterson Foundry and Machine Company, (Canada) Limited 
Toronto, Canada 


MONTREAL 
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Engineering, Jan. 1956) we are 
told that the authors refuse to 
deal with subjects which are as 
yet purely empirical. This may 
be an admirable approach for the 
chemical engineering scientist. 
However, the students who go 
out into the wilds of industry 
must have some appreciation of 
empirical methods. This may— 
in time—prove to be another 
strike against this otherwise ex- 
cellent work.—RFF 


Worth Its Weight 


DISTILLATION IN  PRAC- 
TICE. Edited by C. H. Niel- 
sen. Reinhold Publishing 
Corp., New York. 133 
pages. $3. 


This little book is worth its 
weight (10 oz.) in gold ($35 
per oz.) in view of the priceless 
practical experience in distilla- 
tion which it makes available to 
the novice. Authors of its six 
chapters have drawn on their 
years of experience with Du 
Pont, Stone & Webster, Sun Oil. 
Lummus, Hercules Powder and 
Atlantic Refining. 

It’s unique among books on 
distillation in that it makes 
no mention of relative volatili- 
ties, McCabe-Thiele diagrams or 
H.T.U.’s. Its emphasis, rather, 
is entirely on practical, non- 
academic aspects of the subject. 
Outstanding chapter, in this re- 
viewer’s opinion, is the one by 
Du Pont’s Cy Pyle on “Over-All 
Tower Design from a Process 
Viewpoint.” 

Chief fault of the book is one 
often characterizing publications 
compiled from contributions of 
several authors—poor editing. 
Some material is repeated, some 
omitted. A photograph of a Tur- 
bogrid tray is shown on p. 14; 
the same photo appears again on 
p. 55. Graphs on pp. 12 and 15 
have as their abscissas “Super- 
ficial F-Factor,” yet the text 
makes no mention or identifica- 
tion of this term until p. 37. 

Despite the book’s attrac- 
tive appearance, we wonder if 
the average chemical engineer 
wouldn’t prefer a compilation of 
this scope (equivalent to six 
meeting papers) published in 
one-third the number of pages, 
using a magazine-size page. He 
could then file a relatively thin 
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FOR STANDARDIZED 
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related journal articles.—cHC 


Automatic Process Controls p AT] E RS ( N 
AUTOMATIC PROCESS CON- USE 
TROL FOR CHEMICAL ENGI- 
NEERS. By N. H. Ceaglske. STANDARDIZED 


John Wiley & Sons, New 

York. 228 pages. $6.75. 
Dr. Ceaglske’s book represents 
his best judgment of what auto- 


matic process control informa- 
tion is needed by chemical engi- 
neers. After teaching automatic 
control to chemical engineering 
students for 20 years—presently 
as professor of chemical engi- 
neering at the University of 
Minnesota—he has _ concluded 
that the courses generally given 
(largely descriptive) tend to 
retard progress. 

Therefore, it’s time for a 
change — from “hardware” to 
theory. In the author’s opinion, 
automatic control for chemical 
engineers has now reached the 
stage that chemical engineering 
itself had reached in 1923 when 
instruction was suddenly system- 
atized with the introduction of 
the first edition of Walker, Lewis 
and McAdams. 

The book, though designed as 
an undergraduate text for other 
than electrical engineers, is also 
intended as an introduction to 
automatic control theory for 
practicing engineers whose prior 
knowledge is largely descriptive. co ay 
It should be pointed out, how- a] Available in sizes from 50 to 
ever, that the title unduly limits ' eae de a ane 
the field of readership. There is or Porox lined. 
little that limits it to the terri- 
tory of the chemical engineer— Top performance, with economy, for 90% of all indus- 
or even the process engineer. It 
is, in fact, an interpretation of m3 : , 
automatic control theory as it terson Unimixer. Standardized for volume production 
has been developing in the last at lower cost to the user, the Unimixer handles all liquids 
20 years among communications 
engineers and, more recently, 
those of the “servo-mechanisms Production assures quick deliveries. Write for the de- 
school.” 

After a couple of initial chap- 
ters which deal very briefly with 
instruments, processes and con- 
trol systems the book launches 
rapidly into that part of auto- 
matic control theory which con- The Patterson Foundry and Machine Company 
cerns systems having linear re- East Liverpool, Ohio, U.S.A. 
sponse and no greater complexity BOSTON, ‘BALTIMORE, PHILADELPHIA, PITTSBURGH. DETF 
than can be expressed by second- aN FWANCISCO. SEATTLI 
order differential equations. The Patterson Foundry and Machine Company, (Canada) Limited 

The remaining chapters deal Tereate, Canada 
with the derivation of all the MONTREAL 
needed equations, the use of the 








trial mixing or blending jobs is provided by the Pat- 


and many light pastes, with 4 different drive types. 


tails—and let us have your mixing requirements! 


A 
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Scott Air-Paks 
Cut Repair and Maintenance Costs, 


‘Safely ! 


Right — Old Method. 

Blowing air into chemical 
storage tank for 24 hours 
before man can safely 


Below — No Waiting. 

No Down Time with -_ 
Air- Pak protection. Man 
enters and does the job 


enter, / : a immediately, safely. 


SAVED \ 
24 HOURS \ 


on every 


Tank Cleaning Job 


@ Many times an old established 
practice is accepted as “The way it 
has always been done”. No attempt 
is made to change it. Blowing air 
into a chemical storage tank from 
12 to 24 hours before permitting a 
man to enter to clean or paint it, is 
a typical example! It’s a slow and 
costly method. How much simpler 
and lower in cost to equip a man 
with a Scott Air-Pak—open the tank 
On and let him go to work Immediately 
— Safely and Quickly! 
Does tank cleaning and painting 
play a part in your process? Let us 
tell you more about the Scott 
Air-Pak Way. 
Write for free booklet “Scott 
Air-Paks Save Money, Man Hours 
and Men for Industry!” 


VISION 
UNLIMITED 


New Scottoramic Face Mask dues 


Hazardous Jobs 
Scott Air-Paks 
Help Management 
and Labor 
Breathe Easier 





replacement on your 
Present breathing 
apparatus. 


SCOTT AVIATION CORP. 


244 ERIE STREET LANCASTER, N. Y. 


Canade: Safety Supply Co., Toronto — Branches in principal cities 
Export: Southern Oxygen Co., 15 West 57th Street, New York 19, N. Y. 
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LaPlace transformation, solution 
of differential equations by 
standard methods and by inverse 
LaPlace transformation. 

Analysis of transient disturb- 
ances is dealt with at length, as 
well as the frequency response 
of components and complete sys- 
tems. The concluding section 
deals with the analysis and de- 
sign of complete systems of sim- 
pler types.—TRO 


Nuclear Fundamentals 


NUCLEAR AND RADIOCHEM- 
ISTRY. By G. Friedlander 
and J. W. Kennedy. John 
Wiley and Sons, New 
York. 468 pages. $7.50. 


Reviewed by H. M. Clark. 


This text is a revised version 
of “Introduction to Radiochem- 
istry” (a presentation of nuclear 
science from the chemist’s view- 
point) and an improvement on 
two scores—contains important 
new material, format and print- 
ing are better. 

It’s interesting to note that 
the new material reveals the ex- 
tent to which the nuclear chem- 
ist’s activities have broadened 
as new tools of producing and 
studying radioactive materials 
and new applications of nuclear 
phenomena (including nuclear 
power) have developed in the 
last five years. 

The trend is also indicative of 
the direction in which the activi- 
ties of the chemical engineer are 
increasing and will continue to 
increase as progress is made in 
developing nuclear power and 
finding ways of using nuclear 
radiation. 

The following topics are in- 
dicative of the material covered 
in the thirteen chapters of the 
book: Fundamentals of radio- 
activity; properties of atomic 
nuclei; nuclear reactions—types, 
cross sections, production; target 
chemistry, including methods 
of radiochemical separation; 
mathematical relations for ra- 
dioactive decay and growth, in- 
cluding equations for the trans- 
formation in a neutron flux; 
radioactive decay processes; in- 
teraction of ionizing radiation 
with matter; radiation chemis- 
try; radiation protection; meth- 
ods for detecting and measuring 
radiation; statistical aspects of 
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radioactivity measurements; ra- 
diochemical practices and tech- 
niques; chemical applications of 
tracers; nuclear energy—nuclear 
reactors and military applica- 
tions; determination of the age 
of sources of radioactive mate- 
rials; origin of the elements. 

Included in the seven appen- 
dices are tables of physical con- 
stants and conversion factors, 
neutron cross sections, thick tar- 
get yields, nuclear spins and nu- 
clides. The table of nuclides is 
very useful, containing informa- 
tion on the percent abundance in 
nature, isotopic mass, half-life, 
decay modes and radiation en- 
ergy for all known nuclides. 

At the end of each chapter 
there are exercises and lists of 
key references. The latter are 
well suited to help the reader 
who may wish to study a topic 
in greater detail. Topics such as 
radiation chemistry and radia- 
tion protection are touched upon 
so lightly that most readers will 
feel the need for further reading. 
In the chapter dealing with the- 
ory of nuclear states and trans- 
formations, the nature of the ma- 
terials covered is such that read- 
ers being exposed to the topic 
for the first time will certainly 
feel the need for supplementary 
reading. 

On the whole, this volume is 
both an excellent textbook for 
graduate courses in nuclear and 
radiochemistry and a handy ref- 
erence book. As a presentation 
of the fundamentals of nuclear 
science, it has a direct appeal to 
chemists and chemical engineers. 
But its utility is certainly not 
restricted to these two groups 
of readers. 


Briefly Noted 


SPECIFICATIONS AND TESTS FOR 
ELECTRODEPOSITED METALLIC 
COATINGS. (September, 1955). 96 
pages. $1.85. American Society 
for Testing Materials, 1916 Race 
St., Philadelphia, Pa. Includes 
specs for zinc, cadmium, lead on 
steel; nickel-chromium on steel, 
on copper and on zinc; methods 
of preparation of various steels 
and alloys for electroplating; 
spray and thickness tests. 


DISTILLATION LITERATURE — INDEX 
AND ABSTRACTS, 1953-54. 412 
pages. $12.50. By A. Rose and 
E. Rose. Applied Science Lab- 
oratories, Inc., 140 N. Barnard 





SOLVE COMPLEX 
FILTER PROBLEMS 


.»» WITH INDUSTRIAL’S NEW 
BUILT-TO-ORDER FEATURES 


Industrial offers much more than a line of 
standard filters . . . a complete filtration engineer- 
ing service from fluid analysis to installation. Industrial 
is ready and able to help you specify the right equip- 
ment for common or unusual needs. 


Easily adapted for special uses .. . these Verti- 
cal Filters typify Industrial engineering . . . purposely 
designed to be built for your exact needs. 

Several of the many possible modifications are shown 
at the right ... for recovery of large volumes of solids 
the bottom opening filter is ideal; for smaller volumes, 
the clean out door is more practical and less costly. 
Another example of specialization is the jacketed 
shell filter, for use where small temperature variations 
are important. Other optional features are quick- 
opening covers, individual leaf outlets and self- 
cleaning devices that offer sluicing, shaking or air 
wash cleaning. 


Lower filtration cost . . . proven performance, 
minimum down time, the use of low cost but efficient 
filter media plus a design exactly suited to your 
needs, all contribute to Industrial’s low over-all cost 
per gallon of filtrate. 


Write now for details on flow sys- 
tems, special equipment, filter and 
leaf construction. Ask for 8 page 
Bulletin 111. 











RECOVERING LARGE 
VOLUMES OF SOLIDS 


RECOVERING SMALL 
VOLUMES OR SOLIDS 





JACKETED SHELL 
FOR UNIFORM 
TEMPERATURE 


INDUSTRIAL 
‘FILTER & PUMP MFG. CO. 


° CHICAGO 50, ILLINOIS 


5918 OGDEN AVENUE 


CENTRIFUGAL PUMPS PRESSURE FILTERS » 1ON AND HEAT EXCHANGERS + RUBBER LININGS + WASTE TREATING EQUIPMENT 





YOURS FOR MOST ANY BOOKSHELF .. . 


St., State College, Pa. Third of 
GATE VALVE SERVICE (ieeceeciecace 
tains over 4,000 entries arranged 
by subject and author. Includes 
abstracts of journal and meeting 
papers, patents, books and book 
reviews, news items. New to this 
edition are sections on vacuum 
distillation of metals and vapor- 
liquid equilibrium data for ther- 
modynamic correlation. 


PULP AND PAPER MANUFACTURE— 
BIBLIOGRAPHY AND U.S. Pat- 
ENTS, 1954. 521 pages. $7. Com- 
piled by J. Weiner. Technical 
Association of the Pulp and Pa- 
per Industry, 155 E. 44th St., 
New York, N. Y. Rather exten- 
sive listing of all phases of pulp 
and paper operations. Bibliog- 
raphy runs the gamut—from ad- 
hesives, air conditioning and 
ventilation, air pollution to white 
water, wood, wood transporta- 
tion and wood waste. Patents 
cover chemistry of materials and 
equipment used in their proc- 
essing. 


STANDARDS OF THE HYDRAULIC IN- 
STITUTE, 10th ed. 208 pages. 
$4.75. Hydraulic Institute, 122 
E. 42nd St., New York 17, N. Y. 
Handy loose-leaf binder con- 
taining six sections: general 
information about the _insti- 
tute, centrifugal pumps, rotary 

i 3 pumps, reciprocating pumps, 

| Darling Victaulic end gate valves are made in data, index. Each of the pump 
4 ccosdance with specifications to fit standard . ? ] ith h 

; Victaulic couplings... just one of the many vari- sections—replete with schemat- 

ous types of ends offered by Darling to meet your ics, tables and graphs—is sub- 
specific installation requirements. 7 divided into class; type; nomen- 
clature; general information; 
designation by materials; appli- 

HE Darling fully revolving, double disc, parallel seat pet Pn be sees ay 
oi be s “ ‘ ards; test codes; instructions for 

principle simplifies gate valve operation and cuts installation, operation and main- 


maintenance and replacement costs. tenance. 


Darling offers this type of gate valve in sizes and alloys Sie ot Pambeeen Western oF 


for practically any service you can name. GasEs. 488 pages. $3.75. By 
E = on z J. Hilsenrath, et al. National 

Regularly available in iron body, cast steel, rubber lined Bureau of Standards Circular 
iron body, all bronze and special alloys . . . for ordinary 564. Government Printing Office, 


. : . Washington 25, D. C. Covers air 
and unusual services. Made with various type ends to meet argun na i cate 
, , 


your particular installation needs. monoxide, hydrogen, nitrogen, 
‘ “ > ‘ oxygen and steam. Tables are 

Write for complete information on Darling Gate Valves given at close-temperature inter- 
. ++ the valves that give you the most vals for thermodynamic and 


. transport properties. Thermo- 
dependable, maintenance-free valve dynamic properties are tabulated 


service you’ve ever had, for real gas at pressures to 100 
atm. and temperatures of 600 K. 
x (H.), 1,500 K. (CO,), 850 K. 

Keane 7 Ps , 





(DARLING) g (steam), 3,000 K. (rest). Ideal- 
Py gas thermo functions are tabu- 
Williamsport 3, Pa. 

Manufactured in Canada by ASTM SPECIFICATION FOR STEEL 


Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. PIPING MATERIALS. 425 pages. 
3 $4. American Society for Test- 
ing Materials, 1916 Race St., 
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Philadelphia 3, Pa. Latest ap- 
proved form of 58 ASTM specs 
for ferrous pipe, tubes, castings, 
fittings, bolting materials. Con- 
tains 47 revised standards and 
4 not included in the 1954 issue. 


BIBLIOGRAPHICAL ABSTRACTS ON 
EVALUATION OF BRIGHTENING 
AGENTS FOR DETERGENT USAGE. 
9 pages. $1.50. Prepared by L. E. 
Weeks. American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. Covers 37 
references from 1943 to 1955, 
listing them by year, author, 
journal. Some abstracts cover 
evaluation of paper brighteners. 


More New Books 


ADVANCED ANALYTICAL CHEMISTRY. 
By W. Wagner, C. J. Hull and 
G. E. Markle. Reinhold. $6. 

ANALYSIS OF MINERALS AND ORES 
OF THE RARE METALS. 3rd ed., 
revised. By W. R. Schoeller and 
A. R. Powell. Hafner. $9.75. 

FLUID FLOW IN PRACTICE. Edited 
by J. R. Caddell. Reinhold. $3. 

FLUIDIZATION. Edited by D. F. 
Othmer. Reinhold. $7. 

FUEL—SOLID, LIQUID AND GASEOUS. 
5th ed., revised. By J. S. S. 
Brame and J. G. King. St. Mar- 
tin’s Press. $10. 

GENERAL ASPECTS OF THE USE OF 
RADIOACTIVE ISOTOPES: DosI- 
METRY. Peaceful Uses of Atomic 
Energy, Vol. 14. Columbia Uni- 
versity Press. $6.50. 

MATHEMATICS OF PHYSICS AND 
CHEMISTRY. By H. Margenau 
and G. M. Murphy. Van Nos- 
trand. $7.95. 

ORGANIC SYNTHESES. Vol. 35. Ed- 
ited by T. L. Cairns. Wiley. 
$3.75. 

PHYSICAL ORGANIC CHEMISTRY. By 
J. Hine. McGraw-Hill. $9. 

PLASTICS PROGRESS 1955. Edited by 
P. Morgan. Philosophical Li- 
brary. $17.50. 

PRINCIPLES OF CHEMICAL EN- 
GINEERING THERMODYNAMICS. By 
E. D. Wilson and H. C. Ries. 
McGraw-Hill. $7.50. 

PRINCIPLES OF ORGANIC CHEMISTRY. 
By J. English, Jr. and H. G. 
Cassidy. McGraw-Hill. $6.50. 

PROFESSIONAL ENGINEER’S EXAMI- 
NATION—QUESTIONS & ANSWERS. 
By W. S. La Londe, Jr. McGraw- 
Hill. $6.50. 

STEELS FOR THE USER. 3rd ed. By 
R. T. Rolfe. Philosophical Li- 
brary. $10. 

TITANIUM. Metallurgy of the Rarer 
Metals, No. 4. By A. D. McQuil- 
lan and M. K. McQuillan. Aca- 
demic Press. $10. 

THERMAL POWER FROM NUCLEAR 
Reactors. By A. S. Thompson 
and O. E. Rodgers. Wiley. $7.25. 
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DAY JUMBO MIXERS... meet every 


requirement imposed by heavy loads. For instance, the standard-duty 
DAY Jumbo Mixer is equipped with two roller bearings mounted on 
heavy fabricated supports. Heavy-duty units have an extra outboard 
bearing to eliminate cantilever action or drift. Air- and grease-seal 
stuffing boxes and 3-piece, dust-type covers are standard equipment. 
Agitators have a laminated outer ribbon, continuous welded, ground 
smooth, with outer ribbon having a relieved trailing edge to eliminate 
rubbing action. Tanks can be equipped with heating or cooling jackets 
for 40, 60 or 80 psi. Available in 600- to 3850-gallon capacities. For 
complete information write for Bulletin 800. 


in mixing equipment DAY means longer life span 


THE J. H. DAY COMPANY 


da MARRISON. AVENUE ‘e * CImciMMATI 22, OHIO 
lu ? x baking, paint and varnish, printing ink, 
shana utical, cosmetics, paper and pulp, 

eramics, candy, soap, sugar and milk products. 


Eastern Canada: Brantford Oven & Rack Co., Ltd., Brantford, Ontario 
Western Canada: British Canadian Importers, Vancouver, British Columbia 
Mexico: T. de la Pena e Hijos, S.A., Nazas 45-A, Mexico 5—D.F. 


339 





tracts 


— 


Sodium Dispersions Spark Many Reactions 
Once Thought Impractical 


Sodium dispersions—a Du Pont de- 
velopment which quickly caught on 
to become a familiar tool in many 
parts of the industry—are used in a 
number of important reactions, many 
of which were impractical before the 
technique was discovered. Here is a 
brief rundown of some of the prin- 


cipal types in case you have a simi- 
lar problem and haven’t tried so- 
dium dispersions as a possible solu- 
tion yet: 

RepuCTION . . . Esters to alcohols .. . 
mitriles to amines . . . fatty esters to 
keto alcohols and acyloins . . . and 
aromatic hydrocarbons such as naph- 
thalene to 1,4 dihydronaphthalene. 
REFINING HYDROCARBONS . . . Inert hy- 
drocarbons such as naphthalene can 
be refined with less than 1% by 


weight sodium. Use of sodium dis- 
persions reduces cycle to minutes 
with little or no agitation. 


CLAISEN CONDENSATION .. Sodium dis- 
persions produce striking results in 
Claisen condensations such as the 
preparation of aceto acetic ester by 
self-condensation of ethyl acetate. 


PREPARING ALCOHOL-FREE ALKOXIDES . . . 
Sodium alkoxide solutions or slurries 
can be readily prepared by treating 
sodium with an excess of alcohol. 


HALIDE CONDENSATION . . . Sodium can 
be used in the condensation of alkyl 
or aryl halide, such as in the prepa- 
ration of decane from amy] chloride. 


POLYMERIZATION CATALYST . . . Sodium 
is useful as an active catalyst in 
many polymerization reactions, in- 
cluding the preparation of buta- 
diene-type synthetic rubbers. 


To help you take advantage of the 
versatility of sodium dispersions in 
your own laboratory or manufactur- 
ing process, Du Pont has prepared 
an informative booklet telling you 
how to make and use them. For your 
copy, simply fill in the coupon. 





Tough Greaseproof Protection for 
Paper from “Elvanol” Polyvinyl Alcohol 


Tough, flexible films that find many 
uses on paper products can be pro- 
duced from solutions of “Elvanol” 
polyvinyl alcohol. “Slush-coating” 
of fiber drums, for example, produces 
a rugged, grease- 
proof coating ideal 
for the packaging 
of oily or greasy 

materials. 
Completely hy- 
drolyzed grades of “Elvanol” form 
excellent greaseproof coatings for 
packaging nuts, doughnuts, cookies, 
etc. Durable coatings are easily ap- 
plied, provide a protective barrier 
against air—so important in food 
wrapping—and take customary folds, 


creases and hard wear without crack- 
ing. 

These are just a few of the many 
jobs “Elvanol” can do. For more 
ideas on how it can be put to work 
for you, simply fill out and mail the 
coupon below today. 


i 
E. L. du Pont de Nemours & Co. (Inc.) 
2526 Nemours Bldg., Wilmington, Del. 


Please send me literature and informa- 
tion on: (CE-4) 
C] Sodium dispersions 

(] Tetrahydrofuran (THF) 

C) Epoxides 

C) Elvanol® polyvinyl alcohol 

[} Formaldehyde 


Formaldehyde —The Chemical Button 


Formaldehyde is one of the most 
reactive organic chemicals. It re- 
acts with a wide variety of organic 
and inorganic compounds to make 
many interesting and useful deriva- 
tives. It takes part in many reduc- 
tion, addition, condensation, and 
polymerization reactions. Its meth- 
ylene (—CH.—) group functions as a 
“chemical button” to link similar or 
dissimilar molecules. 

High purity 50% and 37% for- 
maldehyde is available at low cost 
from Du Pont. For more information 
about its properties, just check the 
coupon. 


Epoxide Applications Grow with 
Refinements in H,0, Technique 


The highly reactive nature of the 
epoxide ring, together with recent 
developments in the in situ epoxida- 
tion of natural fats and oils, have 
combined to give hydrogen peroxide 
a promising role in the production 
of a growing list of new intermedi- 
ates and industrial chemicals from 
these plentiful raw materials. 

For example, among the possible 
uses for epoxides, or for epoxides fur- 
ther modified with other chemicals, 
can be cited: plasticizers for poly- 
vinyl chloride, stabilizers for chlor- 
inated rubber, synthetic drying oil 
compositions, resins and resin coat- 
ings (resulting from cross-linking or 
curing via epoxy groups), synthetic 
lubricants and lubricating oil addi- 
tives, detergents and other surface 
active compounds, synthetic waxes, 
emulsifiers and modifying agents, 


BETTER THINGS FOR BETTER LIVING 
. + THROUGH CHEMISTRY 
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and the manufacture of certain in- 
secticidal compounds. 

Epoxides have also shown prom- f 
ise in pharmaceuticals, steroids, as 
solvents, fireproofing impregnants, 
sulfite esters, rubber-like materials, 
cytotoxic agents, and in compounds 
for preventing fermentation and 
mold formation. i 


4 


THF—A Versatile Intermediate 
and Powerful Solvent 








Tetrahydrofuran—probably best 
known as a powerful solvent for 
polyvinyl chlorides and other hard- 
to-dissolve plastic materials—also 
has many promising possibilities as 
a chemical intermediate. 

Tetrahydrofuran undergoes a 
wide variety of reactions, generally 
with ring fission. Some typical re- 
actions-are: oxidation to succinic 
acid; chlorination to yield 2, 3- 
dichlorotetrahydrofuran; hydro- 
chlorination to yield 4- chloro- 
butanol; and acylation to yield es- 
ters of 1, 4-butanediol. 

Of further interest to the chemist 
is the fact that THF is useful in ex- 
traction and as a solvent medium, 
particularly for Grignard, sodium 
acetylide and other reduction reac- 
tions. Its ether structure, stability, 
and low boiling point, together with 
its high solvent power make THF 
of real value in both fields. 

Prompt shipments of Tetrahy- 
drofuran are now available in tank 
car and drum quantities from Niag- 
ara Falls, New York. 

Send the coupon at left for more 
information about THF. 


— on men oon 
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THIS MONTH’S 


Firms in 


the News 





New Names 


Brighton Copper Works, Inc., 
Cincinnati, has changed its 
name to Brighton Corp. be- 
cause its fabrication work 
for the chemical process in- 
dustries is no longer confined 
to copper but includes the 
range of currently-used met- 
als. 


New Representatives 


Olin Mathieson Chemical Corp. 
has named Ramset Fastening 
System, Cleveland, as sales 
agent for its Western Kiln 
Gun which is used by the 
cement industry to remove 
clinker rings in rotary kilns. 


Stauffer Chemical Co. has 
signed a long-term exclusive 
sales agreement with Wilson 
& Geo. Meyer & Co. under 
which the latter will widen 
its western and midwestern 
distribution to handle _in- 
creased production of new 
pelletized agricultural phos- 
phates produced by Stauffer. 


Hammel-Dahl Co., Providence, 
R. I., manufacturers of auto- 
matic control equipment, has 
appointed the E. B. Miller 
Co., St. Louis, as its sales 
representative in that terri- 
tory. 


Horizons Inc., Cleveland, has 
been awarded two new gov- 
ernment contracts for work 
in the fields of barium titan- 
ate and titanium hydride for- 
mation. The first contract is 
with Wright Air development 
Center, the second with the 
Office of Naval Research. 


New Companies 


Cleaver-Brooks Western Hemis- 
phere Ltd. has been estab- 
lished to expedite marketing 
of products such as boilers, 
evaporators and distillation 
equipment made by Cleaver- 
Brooks Co., Milwaukee. 


Ascot Chemical & Adhesive 


EDITED BY F. ARNE 


Corp. has been formed to 
make plain and _pressure- 
sensitive transparent tape in 
the Metropolitan New York 
area. It is a subsidiary of 
E. S. & A. Robinson Ltd., 
Bristol, England. 


F. J. Stokes Co. of Canada, Ltd. 
has been established as a 
subsidiary of F. J. Stokes 
Machine Co., Philadelphia, to 
carry on the latter’s growing 
Canadian operations. 


Asco Products Corp. has been 
formed by Asphaltic Special- 
ties Co., Nixon, N. J., to 
handle its marketing and 
sales. 


Freeport Oil Co. has been es- 
tablished as a division of 
Freeport Sulphur Co. to de- 
versify its interests and ac- 
quire reserves of oil and gas. 


National Chemical Credit Assn., 
consisting of 76 of the na- 
tion’s chemical companies, 
has been formed by a merger 
of the Drug, Cosmetic and 
Chemical Credit Mens Assn., 
New York, and the National 
Chemical Credit Assn. of 
Cleveland. 


Infilco Ine., Tucson, Ariz., de- 
signers and manufacturers of 
equipment for water treat- 
ment, has formed an Aus- 
tralian subsidiary with offices 
in Sydney. 


Resources Research, Inc., Wash- 
ington, D. C., a firm of 
consultants specializing in 
solving air and stream pollu- 
tion problems’ has_ been 
formed. 


Cicero Corp. of Colorado, a 
general engineering firm, has 
been formed to _ obtain 
chemical plant construction 
contracts in the southern 
Colorado area. 


New Lines 


Kaiser Aluminum & Chemical 
Corp. is entering the alumi- 





PROCESSING EQUIPMENT 





FIRMS... 


num food container business 
with two plants. One, costing 
over $1 million, is under con- 
struction at Wanatah, Ind. 
The other has been acquired 
through purchase of Foil 
Kraft, Inc., Los Angeles pro- 
ducer of aluminum containers 
for the frozen food industry. 


Dorr-Oliver, Inc., has acquired 
a line of centrifuges, centri- 
fugal screens and strainers 
through the acquisition of 
Merco Centrifugal Co. 


International Salt Co., Scran- 
ton, Pa., can now supply rock 
salt and evaporated salt dis- 
solvers, and brine storage 
tanks, all made of polyester 
glass-reinforced plastics. 


St. Regis Paper Co. has acquired 
a line of glassine and grease- 
proof paper and supercalend- 
ered sulfite paper through 
the purchase of Rhinelander 
Paper Co., Rhinelander, Wis. 


Borg-Warner Corp. now has a 
complete line of worm gear 
speed reducers through the 
acquisition of Eberhart-Den- 
ver Co. of Denver. 


New Locations 


Acheson Dispersed Pigments 
Co., a unit of Acheson In- 
dustries, Inc., has moved to 
the Morris Bldg., Philadel- 
phia. 


McKesson & Robbins, Inc. has 
moved its northeastern dis- 
trict office and the New York 
branch office of its chemical 
department to 225 Fourth 
Ave., New York. The Phila- 
delphia branch office has been 
moved to 225 South Broad St. 


Selas Corp. of America has 
moved plant and offices to 
Dreshertown, Pa. 


Ralph Stone and Co., consulting 
engineers, has moved to 147 
San Vicente Bivd., Beverly 
Hills, Calif. 


Frontier Chemical Co., Wichita, 
Kan., has moved its offices to 
the Wichita Municipal Air- 
port Terminal Bldg. 


Shell Chemical Corp. has moved 
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DAVERPORT 


PRESSING — DRYING 
and 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot Air 
and Direct Fire 


Atmospheric 
DRUM DRYERS 


ROTARY COOLERS 
Water and Air 


‘““‘DAVENPO RT’ ; Variable Speed Polyvinyl chloride processing tank (above) 


and flanged pipe and valves (below) in 


Continuous DeWatering Press sal iat pent labortary. 


Efficient drying of many products requires the extraction of excess 
moisture mechanically. “Davenport” continuous presses extract sur- 
plus moisture economically from products having physical properties 
of a fibrous nature. 

The “Davenport” variable speed drive, provides production opera- 
tion at its highest efficiency. 


Let our engineers consult with you on your Pressing, Drying and Cool- 
ing problems or send for our catalog A For quick reference consult 
your Chemical Engineering Catalog. 


b daven Nport macnn ond =| Here’s Why AGILE 


mavenzat: 'ew* HM FOUNDRY COMPANY | Polyvinyl Chloride 








Components Are Used 
WORLD’S FASTEST, MOST To Handle Corrosive 


NIUE SMT TT | SCS And Liquids 


sm MULTIPLE LIQUID FILLER Non-Contaminating 


Costs Less—No Maintenance 
Good Workability — easily 
welded or joined with belled 
Se iat is ae fittings and PVC adhesives 
Re cer AORN enemy Excellent Rigidity and 
. Accurate to less than 1% Durability 
. Fills any liquid, alcohol to cream oil Color — components in differ- 
. Completely adjustable in every respect ent colors permit easy tracing 
. Patented dripless suck-back, adjustable to of process 
viscosity es! ve Agile Fa the engineering 
‘4 he . : and production facilities to construct 
3 pe mages for container height complete fabrications of welded and 
and widt formed polyethylene and polyvinyl 
. Simple air bleeder chloride to your specifications. 
Write for the detailed information. 


.N tainer—no fill 
0 container—no Ask for bulletin AA-3 


. Special adaptations available 


. Quick disassembly for sterilizing ae sae 
b : 


11. Completely automatic aaseatie Wi astsibe 
For efficiency, performance, economy, nothing on the oa US ws = 
market approaches this Colton No, 124-126-128-132. 





Phone your inquiries collect to Ame rl can 4 A g! le A orp. 
ARTHUR co LTON COMPANY LOrain 7-0123. 5461 Dunham Road * Maple Heights (Suburb 


3548 E. LAFAYETTE of Cleveland), Ohio 


DIV. SNYDER TOOL & ENGINEERING COMPANY 
DETROIT 7, MICHIGAN Mail Address * P. 0. Box 168, Bedford, Ohio 
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¢ How to Handle Corrosives 
1 High Peripheral Speeds 


‘Hak & AGS" 


CHEMLON YARN 
PACKING STYLE C-30 
Made of TEFLON* FIBER 
BY “JOHN CRANE” 


Chemlon Yarn Style C-30 extra tough packing gives you two 
important advantages not provided by other types of braided 
or molded Teflon packing: 1) positive sealing efficiency at high 
peripheral speeds; 2) cooler running stuffing box under severe 
service conditions. 

Style C-30 can be used to handle the most destructive acids, 
alkalis or solvents. The excellent thermal properties of Tefion, 
combined with the softness, resiliency and fluid retentive prop- 
erties of fine fiber construction, adapt it to high temperature 
conditions to +300°F. The packing is made firm and dense by 
means of a special process which eliminates large voids. 

HERE’S PERFORMANCE PROOF:—Fluid handled: 45% H.SO, 
(impure) at 170°F.—Operating conditions: 14” pump shaft at 
1700 rpm. or 555 fpm. peripheral speed. Results: 46 days good 
service. Previous best service record 7 to 10 days. 

Chemlon Yarn Packing Style C-30 is available in spool or coil 
form, in a wide range of sizes from 1%” up. Can be lubricated. with 
Teflon suspensoid or various types of lubricants. 


Send for Bulletin No. P-321. Crane Packing Co., 6451 Oakton Street, 
Morton Grove, Iilincis (Chicago Suburb), Hamilton, Ont. 


* DuPont Trademark 


CRANE PACKING COMPANY 


OFFICES IN ALL PRINCIPAL CITIES 








NDUSTRIAL PROGRESS 





FIRMS ... 


the office of the recently-con- 
solidated Delta-Houston dis- 
trict of its agricultural chemi- 
cal sales division to 119 South 
Claiborne, New Orleans. 


Witco Chemical Co. has moved 
its San Francisco district of- 
fice to 80 Stonestown. 


New Facilities 


Honeymead Products Co. is 
building a 360,000 Ilb./day 
vegetable oil refinery at its 
soybean plant in Mankato, 
Minn., for various grades of 
technical, edible, margarine 
and shortening oils. 


Standard-Vacuum Oil Co. plans 
a $20-million modernization 
project for its Sungei Gerong 
refinery in Indonesia which 
includes addition of a fluid 
catalytic cracking plant and 
a catalytic polymerization 
unit. 


Southern Oxygen Co., Bladens- 
burg, Md., plans a $1.25-mil- 
lion project for added facili- 
ties including acetylene and 
hydrogen plants. 


E. I. du Pont de Nemours & Co. 
has started up a new Niagara 
Falls, N. Y., unit which will 

- double production of its 
Elvanol polyviny] alcohol. 


American Viscose Corp. plans 
to expand its annual cello- 
phane capacity by 50 million 
lb. Additional poundage will 
be produced at its Marcus 
Hook, Pa., plant which manu- 
factured rayon textile yarns 
until it discontinued com- 
mercial operations in 1954. 


Interlake Iron Corp. of Cleve- 
land has announced plans to 
expand and modernize its 
Chicago plant by some $15.9 
million, much of which will 
be spent on 100 new coke 
ovens. 


Metal & Thermit Corp., New 
York, is increasing by 35% 
its productive capacity for 
high quality zirconium sili- 
cate glaze opacifiers. The 
company has also recently 
combined Canadian activities 
with United Chromium of 
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free 


illustrated 
bulletin 





A Book lov Should Have 
on Mechanical Sealing... 


A complete reference catalog on 
Dura Seal—the engineered mechan- 
ical seal that rotates with the shaft. 
Amply illustrated . . . specific appli- 
cations . . . installation data. A fact 
book of real value to designers, oper- 








© 6 RAMETALLIC CORPORATION « KA AMAL 0: “ te 
ators and maintenance departments. a “ea 


WRITE FOR DURA SEAL CATALOG NO. 455-CE 
DURAMETALLIC CORPORATION How You Can Save Time Meas- 


 SALAMAZON, MICHIGAN uring Surface Temperatures 
in Your Plant with 


ALNOR PYROCONS 








° ° The Alnor Pyrocon combines 
“Long after price ls forgotten sdicsediebaidhieis with pro- 


duction tool ruggedness to 
give you fast, accurate an- 


Quality is still remembered” | htt la eae 


ture problems. It takes just 3 

‘ ’ : seconds to give you the tem- 

Golden-Anderson has never sacrificed quality | perature of any surface... 

just to “‘close the order.”’ For over 50 years regardless of shape or mate- 

we have been designing and manufacturing viet. ..revelving ep statton- 

s ‘ ary. And the heavy, shock- 

valves that give dependable operation . | eauhdibiid whanceniiaeitia bbb 

that need little maintenance . . . that last a og lane Salenend odie Mies 
lifetime. eo compact, easy to handle. 

Let our experience and know-how work for pe 
you, too. ‘ Mail this ad with your busi- 
ness letterhead to Illinois 


> . ye foe Testing Laboratories, Inc., 
Technical bulletins, describing [i ee a 559, 420 N. LaSalle St., 


each of our valves in detail,gladly [ae Chicago 10, Ill. 
sent on request. i 4 


onan 7/ 
@ geen / 


1203 RIDGE AVE., PITTSBURGH 33, PA. 








PRECISION INSTRUMEN 
FOR EVERY INDUST 
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FIRMS ... 


Canada, Ltd., under the name 
of Metal & Thermit-United 
Chromium of Canada, Ltd. 


Monsanto Chemical Co.’s chemi- 
cal melamine facilities at 
Everett, Mass., are being con- 
solidated and modified to 
permit further manufacturing 
efficiencies and increased pro- 
duction. The company has 
also started building a multi- 
million administration and re- 
search center at Creve Coeur, 
Mo. 


Davison Chemical Co., division 
of W. R. Grace, has completed 
$300,000 worth of new facali- 
HILCO ties at its Perry, Md., ferti- 
OIL RECLAIMER lizer plant which will in- 
iti i : E crease capacity by 50%. The 
Sec sibadince whale « company has also started 
full-flow or by-pass basis, or in- construction of a _ research 
termittently on a batch basis, de- laboratory in Howard County, 
pending upon the requirements Md 
and physical layout of your plant. : 
Guanos y Fertilizantes, Mexican 
government agency, has 
OIL RECLAIMER opened an $8 million ferti- 
lizer plant in Puerto Mexico. 
It will produce 180,000 tons 


HILCO OIL RECLAIMER SYSTEMS ore | ‘.ttheredtcs, 280000 ton 


sulfate and a series of nitro- 


the finest available for VACUUM PUMP users phosphates. 


A simple, economical and efficient method of restoring contaminated Dow Chemical Co. has an- 


lubricating and sealing oil to the full value of new oil. HILCO Oil nounced that is will spend 
$75 million on new construc- 


Reclaimers are used for the purification of vacuum pump oil in con- A sovdlipers : 

‘ ‘ . tion in 1956 compared with 
junction with the manufacture of transformers, condensers, capaci- $50 million last year. 

tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many Texas City Refining, Inc. has 


other products. A HILCO will produce and maintain oil free of all been granted a rapid tax 
amortization by the Office of 


solids, sludge, acid, moisture, solvents, and dissolved gasses and re- elie Makiticalen to tn. 
store viscosity, dielectric strength and other specifications to new pand the alkylation unit at 
oil value. its Texas City, Tex., refinery: 
100% on $1.08 million and 
50% on $100,000. 
THERE IS A HILCO 
FOR EVERY OIL PUR- Stauffer Chemical Co. has estab- 
IFICATION JOB. - - lished the existence of mine- 
AND EACH OFFERS able deposits of over 5 mil- 
YOU lion tons of commercial grade 
phosphate rock on its patents 


TVhese Features! near Bear Lake, Idaho. 


TE TODAY! ih - American-Marietta Co. plans to 
wri For Complete Details spend $15 million to increase 


Ask For Bulletin R-160 iS its production of lime, cement 
and concrete pipe. Much of 


THE H ‘O70 a the new capacity will be in- 
ILLIA RD C music stalled at the Roberta, Ala., 

131 WEST FOURTH ST. ELMIRA, N.Y. weeores = ee of the 
; i z ; outhern Cement Co. division. 

1N CANADA: Upton-Bradeen-James Lid., 890 Yonge St., Toronto; 3464 Park Ave., Mon (Continued on p. 350) 
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Why gamble your profits? 


2. Longer Life... lubricant stops trouble be- 


Valves are a major investment. Why gamble your 
profits on risky valves when you can buy the best at 
a price that is often lower than ordinary valves? 
Your valve investments are secure when you specify 
Rockwell-Nordstrom valves because pressurized 
lubrication assures economy and dependability in 
these three important ways: 


1. Leakproof Sealing... eliminates uncer- 
tain, ‘‘forced’’ metal-to-metal seating. 


fore it starts . . . slashes repair, maintenance and 


down time costs. 


3. Instant Operation... lubricant “cushions” 
plug for smooth, quarter-turn operation. 

Forty years of lubricated plug valve leadership by 
the original and world’s largest manufacturer is your 
assurance of economy and trouble-free dependa- 
bility when you specify Rockwell-Nordstrom valves. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40th Year of lubricated plug valve leadership 

















How to 
handle 


tough 


services 


Many services (like high-velocity 
gas service) eat the heart right out of 
ordinary valves. Metal-to-metal seat- 
ing soon becomes pitted or scored and 
the valve won’t hold. The result— 
expensive reseating, down time and 
snarled production schedules. 

In Rockwell-Nordstrom valves a 
thin, tough film of pressurized lubri- 
cant between the plug and the valve 
body forms a continuous and depend- 
able seal at any pressure On any service. 
The lubricant also protects against 
corrosive-erosive material and elimi- 
nates metal-to-metal friction for longer 
service life at lowest cost. 

Rockwell-Nordstrom, the original 
and most complete line of lubricated 
plug valves are available in steel, semi- 
steel, stainless steel and special alloys 
for a complete range of pressures and 
temperatures. For more information, 
write: Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pennsylvania. 

Available at leading suppliers . 
everywhere. 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-off 


40* Year 


of lubricated plug valve leadership 





Nicholson steam trap quality gives you... 


extra stamina for 


severest service 


Nicholson quality . . . throughout . . . means the extra strength, extra 
capacity, extra stamina that never let down. And, Nicholson quality 
pays off, when it comes to discharging condensate and air from 
chemical processing steam lines and equipment . . . most efficiently, 
dependably, economically. 


K 


Write, today, for your copy @ powerful valve action—big husky bellows. 


of new Bulletin 10-55—for @ positive shut-off—finely ground valve and seat. 
detailed information. . : 
e high capacity —effective use of large orifice. 


®@ each unit service tested—with steam. 


When less than the best won’t do, specify Nicholson. 








TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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ALVEY engineers are sharp-eyed when it comes to spotting 
situations where conveyors can save you money by eliminating 
man-handling. And...they are equally skilled in designing the 
proper installation to meet the need. 


This combination: seeing the need and solving the problem, is the 
secret of ALVEY's outstanding success in engineering modern, 
money-saving in-plant transportation systems. 








So, for profit's sake...comvey your products. / 


——- 
TJ v 


ALVEY CONVEYOR MANUFACTURING COMPANY 


9343 Olive Street Road « St. Louis 24, Missouri 
Branch Offices in Principal Cities 238 














FIRMS ... 


Battelle Memorial Institute has 
completed a reactor develop- 
ment laboratory—for use by 
industry and government in 
the development of reactors 
for power production and pro- 
pulsion—at Columbus, Ohio. 


Spencer Chemical Co. has ac- 
quired the assets of the Par- 
ker-Browne Co., Fort Worth, 
Tex., producers of liquid car- 
bon dioxide and dry ice. 


Cosden Petroleum Corp. expects 
to complete a $3-million, 20- 
million lb./yr. styrene plant 
in Big Spring, Tex., by the end 
of this year. 


Wyandotte Chemicals Corp. will 
spend $2.5 million on cement 
plant facilities which will 
double its production bring- 
ing it to nearly 24 million 
bbl./yr. 


Republic Steel Corp. has nego- 
tiated an agreement under 
which it will buy half interest 
in Cramet, Inc., Crane Co.’s 
titanium subsidiary. Cramet 
has recently completed a $25- 
million plant in Chattanooga, 
Tenn., which will supply the 
government with 6,000 tons/ 
yr. of titanium sponge for the 
next five years. 


U.S. Rubber Co.’s Naugatuck 
Chemical Div. has started 
construction of a $5-million 
plant at Baton Rouge, La., to 
manufacture Kralastic, a co- 
polymer based on styrene, 
butadiene and acrylonitrile. 


Chipman Chemical Co., Bound 
Brook, N. J., plans immediate 
construction of a 2,4-D plant 
in Portland, Ore. 


Celanese Corp. of America has 
started construction of new 
development laboratories at 
Charlotte, N. C. 


Northwestern Chemical Co., De- 
troit, has just completed a 
major expansion of home of- 
fice, plant and research facili- 
ties. 


Columbia - Southern Chemical 
Corp. will spend $1 million on 
expansion of its research and 
development facilities at Bar- 
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Ammonia 


NATIONAL AIROIL 


by Phillips System 


| OF THE STEAM AND 
usiog VIKING PUMPS MECHANICAL TYPES 


NOW COMBINED INTO 











) ge in suction lines of ammonia refrig- 

eration systems can seriously damage gas 

compressors. Engineers at H. A. Phillips & 

Company, Chicago, Illinois, ° abd a — ce 

that automatically returns that “Slop-Over” Lee : 

liquid directly to the receiver, saving compressors. On all non- pega bt Pr po ge tg ger 
gravity jobs, Viking Pumps are standard equipment, delivering non- tion are profitably yours . . . within 


leak operation and positive pumping. the one new NATIONAL AIROIL 
| Dual Stage Burner. 45 years of com- 


Viking engineers will welcome opportuni- bustion equipment design and manu- 
ties to work with original equipment manu- facture are in back of the Dual Stage 
facturers to solve pumping problems. For per fe eas ah Reape dlatinn gay pe 

information, write for bulletin Section Hc. | for firing : Petroleum Processing Heat- 

ers; Rotary Kilns; H. R. T., Scotch 

NG PUM? COMPANY Marine and Water Tube Boilers, etc. 

| Available in three sizes, the NA- 

one. ae TIONAL AIROIL Dual Stage Burner 

Cedar Falls, lowa, U.S.A. In Canada, it's ROTO-KING" pumps fires all grades of fuel oil from No. 2 


in Sweets to No. 6, with a ready capacity of 80 
See our catalog 5 to 300 g. p. h. Further, for a perfect 


flame pattern, we would recommend 
using with the Dual Stage Burner 
either the NATIONAL AIROIL Uni- 


versal Register for forced draft or, 
eee oassemeB.ices the "NATIONAL “AIHOIL | Tandem 

Unit for natural or induced draft fur- 
naces. 


Get the detailed description, ilustra- 


PRESSURES UP TO tion and specifications in the NA- 
TIONAL AIROIL Bulletin 25. 


LEAKPROOF 8 0,0 0 0 P. S. I. | PRODUCTS 


OIL BURNERS and GAS BURNERS for 


TEMPERATURES TO Industrial power, process and heat- 
ing purposes 


STEAM ATOMIZING OIL BURNERS 
SLUDGE BURNERS, Steam Atomizing 


MOTOR-DRIVEN ROTARY OIL 
BURNERS 


MECHANICAL PRESSURE 
WYO ATOMIZING OIL BURNERS 
Li 


Ss 

y DUAL STAGE, combining Steam and 
Ld =n Mechanical Atomization 

LOW AIR PRESSURE OIL BURNERS 


AUTOMATIC OIL BURNERS, for small 
process furnaces and heating plants 


A Th le A pr 

The Aminco ermocouple As- COMBINATION GAS & OIL BURNERS 

ie Sae Renee sembly consists of an iron-con- FUEL OIL PUMPING and HEATING 
Products stantan or chromel-alumel couple UNITS 

built into a high-pressure stain- FURNACE RELIEF DOORS 

Reaction Vessels . . . Valves & less steel compression fitting, and AIR INTAKE DOORS 

welded at the tip as illustrated. OBSERVATION PORTS 

Since the mass is small, the SPECIAL REFRACTORY SHAPES 

Compressors . . . Pressure Balances couple responds readily to rapid 

changes in temperature. The con- 

. » « Instruments . . . Pilot Plants stant of emf against temperature 

is supplied with each Thermo- 

couple. 


May be removed Fn nee a ge ogee oes 
Available in si ae” . 4, 5, 6, in. 
vailable in size (A above) an in NATIONAL AIROIL 


Write For New Superpressure Catalog No. 406- D-34 BURNER COMPANY, INC. 
AMERICAN INSTRUMENT (0O., INC.  OPHILADELPHIA 04, PA. 


Southwestern Division 
Silver Spring, Maryland @ In Metropolitan Washington, D.C, 2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 




















Fittings ... Tubing ... Pumps... 








Established 4 Incorporated 
1912 
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entrifugal 

Pump Packing 

for all process needs 
——=—_ 





CHEMISEAL... for 


ai G@isl-Yealleel met-laala= 


*du Pont Trademark 


Ask your U. $. Gasket. Belmont Distributor or write. for literature, 


United States Gasket Company 
Camden I, New Jersey 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


U.S. GASKET - BELMONT PACKING 





FIRMS... 


berton, Ohio. The company 
has also established a new 
district sales office at Hous- 
ton. 


Parke, Davis & Co. is planning 
to build a $10-million medical 
research center in Detroit. 


Esso Research Laboratories has 
started construction on a 
$500,000 laboratory addition 
at its Baton Rouge, La., re- 
finery. 


Kaiser Aluminum and Chemical 
Corp. has signed a 20-yr., $20- 
million contract to buy nat- 
ural gas from the Spokane 
Natural Gas Co.—the first 
major industrial contract for 
gas in the Pacific Northwest. 
Gas will be used to heat its 
Mead reduction plant and 
Trentwood rolling mill. 


National Gypsum Co. has com- 
pleted a new Westwego, La., 
plant for gypsum building 
products. 


Pabco Products Inc., San Fran- 
cisco, will acquire complete 
ownership of Fibreboard 
Products Inc. through a $37.8- 
million purchase of stock for- 
merly owned by Crown Zeller- 
bach Corp. 


General Petroleum Corp. is 
spending $500,000 on three 
new buildings in Santa Fe 
Springs, Calif., to house its 
southern division production 
department, production engi- 
neering and equipment sec- 
tion, gas department and pro- 
duction and gas laboratories. 


California Institute of Tech- 
nology has started construc- 
tion of a $1.5-million building 
to be devoted to chemical and 
electrical engineering. 


Spencer Kellogg & Sons has op- 
ened a new research center 
in Cheektowaga, N. Y. 


General Portland Cement Co. 
plans a $10-million cement 
plant for a site just west of 
Miami, Fla. 


Corning Glass Works has set up 
a refractories division to con- 
solidate production of con- 
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to the 99 p 


whe SPRAY NOZZLES 


z 
| 


ae Se AN, 


In the search for doing things better and 
faster, have you overlooked the impor- 
tance of spray nozzles? Your application 
may be commonplace or complex... but 
whatever it is, properly engineered spray 
nozzles can make a vast difference. Let 
Spraying Systems Co., America’s fore- 
most authority on industrial spray 
nozzles show you why and how. As a 
first step, write for catalog. 


, SPRAYING SYSTEMS CO. 


\ Engineers and Manufacturers 


3275 Randolph Street 
Bellwood, tItilinois 


Catalog No. 24 


SR ee fie 














SHORT WEIGHT 


Can meGKH 
SHORT LIFE 























Send for 
HARRISBURG 
Cylinder literature 


and prices. 
cor 


Ithough there is not a pound 
A of excess weight in a 
Harrisburg Cylinder, we do not 
offer the questionable advan- 
tage of shaving off essential 
material to save a few pounds 
in weight. It is obvious that 
this could only compromise 
both durability and safety. 


For High Pressure Gas Cylin- 
ders, industry has learned to 
expect a useful life of a quarter- 
century or more. Traditionally, 
this life expectancy is based on 
long-established Harrisburg 
standards of design and manu- 
facture. 

When you buy Harrisburg Cyl- 
inders you can continue to 
expect the sound values that 
have been characteristic of all 
Harrisburg products for more 
than a century. 





More than a century in Harrisburg —_// 





arrisburg Steel 


PORATION 


HARRISBURG 3, PENNSYLVANIA 


CuemicaL ENGINEERING—April 1956 





with DOW CORNING 
VALVE SEAL 


the nonmelting, chemical 
resistant SILICONE lubricant 


Dow Corning Valve Seal retains its lubricat- 
ing effectiveness at temperatures ranging 
from —40 to 500 F. It has excellent resist- 
ance to oxidation and a wide variety of 
chemicals and gases. With these properties, 
plus a high order of water repellency, 
Valve Seal increases valve life and effi- 
ciency; reduces maintenance costs; eliminates 
need for stocking a variety of special pur- 
pose valve lubricants; and facilitates more 
continuous processing. 


Many uses for Valve Seal 


Use Valve Seal wherever the life or effi- 
ciency of conventional lubricants are limited 
by extreme temperatures, corrosive chemi- 
cals, gases or steam. A few typical appli- 
cations include: pressure lubricated plug 
valves; automatic control valves; flow meter 
bearings; ceramic plug cocks; pump packings; 
delicate equipment and recording instruments 
exposed to a wide range of temperatures. 


{ 
7Ry 17 NOW DOW CORNING 
MAIL COUPON TODAY FOR SILICONES 


FREE SAMPLE 


Dow Corning Corporation 
Midland, Mich., Dept. 2604 


Please send me free sample of Dow Corning 
Valve Seal. 





COMPANY 





ADDRESS 











Before you spend another penny 
process lines or equipment, yang nd BART, LECTRO- 


Contamination Protection 


. of Pure Nickel at. , 
%sth Cost ! 


LECTRO-CLAD 
Nickel Plated 
Seamless Steel 
PIPE and FITTINGS 


BART LECTRO-CLAD will withstand 
any fabrication process that low carbon 
steel itself will take — without affecting 
the tough, durable contamination-free 
nickel plate. 

In the past, the Chemical Processing 
Industries, where contamination of prod- 
uct is critical, had to undergo the heavy 
expense of installing process lines and 
equipment of pure nickel, stainless steel, 
or other costly contamination-free mate- 
rials. NOW —in many such applications 
— you get the contamination and corro- 
sion control you must have, at a FRAC- 
TION OF THE COST of materials 
offering comparable protection. 


on contamination-free 





FIRMS ... 


ventional refractories and 
new special materials for 
high temperature operations. 


H. K. Ferguson Co. of Canada 
Ltd. has established head- 
quarters in Toronto, Ont. 


Reynolds Metals Co. will spend 
$1.5 million for additional 
smelting pots at Jones Mill, 
Ark., to increase aluminum- 
plant capacity to 200 million 
lb./yr. The company has also 
set up a new divisional sales 
office in Newark, N. J. 


Antler Wood Products Ltd. 
plans a $20-million pulp mill 
in the Whitecourt area north- 
west of Edmonton, Alta. 


General Electric Co. has estab- 
lished headquarters in San 
Jose, Calif., for its atomic 
power equipment department. 


Regent Refining (Canada) Ltd. 
is adding a $5.5-million fluid 
catalytic cracking plant to its 
refining facilities at Port 
Credit, Ont., which will raise 
capacity from 14,000 to 20,- 
000 bpd. 


Combined Metals Reduction Co. 
is rebuilding its Bauer, Utah, 
resin plant which was levelled 
by fire last year. At the same 
time, United States Fuel Co. 
is building a resin flotation 
plant at Hiawatha, Utah, to 
supply the needs of the Bauer 
installation. Total cost of 
both installations is $500,000. 


Miles Laboratories, Inc., Elk- 
hart, Ind., has acquired the 
Takamine Laboratory, Clif- 
ton, N. J., which will hence- 
forth operate as a Miles di- 
vision. 


Tennessee Corp., Atlanta, Ga., 
has announeed that its sub- 
sidiary, Tennessee Copper 
Co., has bought the sodium 
hydrosulfite, sulfoxalate and 
zinc oxide manufacturing fa- 
cilities of the Esmond Chem- 
ical Co., Esmond, R. I. 


Allied Securities Ltd., Saska- 
toon, Sask., has started con- 
struction on a  $2-million 
plant to manufacture wall- 
board from wheat straw, by- 
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New! Explosion Proof Motor You Can Save 
ETT, Sey ar time, space, & labor 


makes simple work 
of Filtering, Mixing, Storing 








in the Corson-Cerveny 
Micro-Bellows Pump 


In this model of the Corson-Cerveny Micro-Bellows Pump, the motor 
is totally enclosed and sealed, in other words is explosion proof. 
(Underwriters’ Laboratories approved.) 

It has all the other features of the regular model Corson-Cerveny 
Micro-Bellows Pump plus a maximum working pressure of 500 Ibs. 

All parts of the Corson-Cerveny Micro-Bellows Pump in contact 
with the liquid being pumped are made of stainless steel and 
machined so that they fit together without packing, gasket material 
or any pipe compounds, preventing contamination of material 
being pumped. Write for complete information. 





Regardless of the size or type of 


pislngrsieinaabadetes f ELIAS E COMPANY your installation, whatever your 
HAS Semetery Lape  ¢ | Fite process may be, there’s an Alsop 
Filter, Mixer, and Storage and 
Mixing Tank to “fit your job”. 

_ —_ You can be sure of getting from 
How much can you save on product lost to atmosphere? Alsop the right unit properly 
applied—you can depend on 
Alsop proved performance fea- 
tures. Alsop Filters, Mixers, and 
Tanks are available in a com- 
plete range of sizes and capaci- 
ties, and Alsop Equipment is 
custom fitted to your application 
by engineers who have thorough 
experience in Filtration and Agi- 
tation. For full information, rec- 
ommendations and quotations 
write Alsop Engineering Corpo- 
ration, 1104 White Road, Mill- 
dale, Connecticut. 








= 
i a 
is TEST! ra ae 
Don't let valuable product go up your stack when you can bag it for profit! Need proof ce scope llagepeanage 
of this. statement? Dustex can give it to you with the simple test equipment illustrated patue your New Complete 
which gives accurate figures on efficiencies, hourly collection rate and stack losses, if any, 5 pam 
to be expected after installation of Dustex Collectors. This test is run without shutdown or 
interference to production and gives you the facts as they apply to your individual operation. 
Used throughout the food and chemica! indus- 
tries for the dry collection of fines without 
fileer media, Dustex Collectors are operating Address 
with efficiencies of 99.59% + on a diversified 
list of products ranging from spray dried 


coffee to polyvinyl chloride. For proof on how : 
you can bag more profit — request a copy of s z : | 
our Determination Test booklet, BOX 2520 BUFFALO 25, N. Y. MAIL COUPON NOW ! 
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DESIGNERS 
and 
BUILDERS 
of 
EQUIPMENT 
for 
BASIC 
INDUSTRIES 





McNally 
Centrifugal PUMPS 


Special Built McNally Pittsburg centrif- 
ugal pumps are used to handle abrasive 
and corrosive sludges, slimes, and slurrys. 
They give maximum pumping service for 
years. 
In these slurry pumps, the volute, impeller, 
wearing plate and suction nozzle are cast 
of McNally specification NiHard. The 
pumps are of open impeller, single stage 
type. They are direct connected, or v-belt 
driven, depending on the type of service 
and installation requirements. 

SPECIAL DESIGN 
McNally Pittsburg designs special centrif- 
ugal pumps to your requirements; or 
builds special pumps to your design. For 
Information Write to Either Plant. 


MANUFACTURING SERVICES 


Specification Cast fron Assembly 
Heavy Machining Platework 
Stress Relieving Structural Steel 


Consulting Services without Obligation 
WRITE FOR DESCRIPTIVE BULLETINS 





MCNALLY PITTSBURG 


PLANTS: Pittsburg, Kansas 


MANUFACTURING CORPORATION 


OFFICES: 307 North Michigan, Chicago, Iilinois 


First National Bank Bidg., Pittsburgh, Pa. 
Weliston, Ohio 








FIRMS... 


product in the production of 
building board. 


Chemische Werke Huels Co. is 
building a 45,000-ton/yr. syn- 
thetic rubber plant in Narl, 
the Ruhr section of Germany, 
to begin operation early in 
1957. 


Fertilizers and Chemicals Co. 
of Haifa started operations 
of a $4-million ammonia syn- 
thesis plant in Israel. 


Bayer Chemical plant has just 
opened a modern isotope lab- 
oratory in the heart of the 
industrial Ruhr, Germany. 


Diamond Alkali Co. has estab- 
lished two new autonomous 
divisions: the electro chem- 
icals division and the soda 
products division. 


Stillman Rubber Co., Culver 
City, Calif., has acquired the 
Extruded Products Co., Ful- 
lerton, Calif., which extends 
Stillman production in the 
field of extruded rubber and 
silicone tubing. 


Zonite Products Corp. plans to 
build a new general office and 
laboratory in Passaic County, 
N. J. 


Reeves Instrument Corp. has 
taken over a modern $5-mil- 
lion plant and added facilities 
at Mineola, N. Y., for ex- 
panded production of elec- 
tronic and electro-mechanical 
systems, industrial automa- 
tion devices. 


Arthur G. McKee & Co., steel, 
petroleum and cheniical engi- 
neering firm, is hkuilding a 
$500,000 headquarters’. in 
Cleveland. 


Atomic Energy Commission’s 
Mound Laboratory will re- 
ceive about $1.3 million in ad- 
ditional equipment and plant 
changes this year. 


Lion Oil Co., a Monsanto divi- 
sion, has opened new chem- 
ical sales offices in Des 
Moines, Iowa. 


Garfield Chemical and Mfg. Co. 
will complete a new $2.5-mil- 
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EPTTA ware 


VISIBILITY 





i ey ee 
FLOW METERS 


RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 





There are only three moving parts 
in the HENSZEY FLOW METER — 
no breakdown due to complicated 


gears and mechanism. Goes right SOUND ALARM AT 

in the line — no additional sup- HIGH OR LOW FLOW! ‘ 

ports. Indicates flow within 3% Easy to set on face of switch prepare: Maia Aoetiad 
absolute accuracy, even with pul. — unaffected by dust, dirt 


sating flow. Send for bulletin. pera Se ere JERGUSON Series #5 


HENSZEY COMPANY ee. 
DEPT. E-2 WATERTOWN, WISCONSIN | Give you up to 19% 


< of Glear Visibility 


~( OLDBURY ) : 
1896 ® HE sharp black-white contrast of 


the level of any color liquid, 
against the empty space above, in Jer- 
guson Series #5 Reflex Gages, makes 


PHOSPHORUS (Yellow or White) PHOSPHOROUS ACID possible highly accurate liquid level 
readings even where lighting is poor. 


4 



































HYPOPHOSPHOROUS ACID 
ee a Gages are made of any material to 


PHOSPHORUS TRICHLORIDE ALKYL ACID PHOSPHATES withstand corrosive liquids. Glasses 
are specially treated with Jerguson 
PHOSPHORUS PENTACHLORIDE (Alkyl Phosphoric Acids) Anti-Fouling Compound to give clear- 
, | est visibility over a long period. Spe- 
PHOSPHORUS PENTASULFIDE SODIUM CHLORATE cial illuminators available. 


PHOSPHORUS SESQUISULPHIDE POTASSIUM CHLORATE Series #5 Low Pressure Reflex 
Gages are available in sections to give 


AMORPHOUS PHOSPHORUS POTASSIUM PERCHLORATE you any desired total gage length. 
is Materials used are selected to conform 
PHOSPHORIC ANHYDRIDE HY POPHOSPHITES to or exceed the rigid requirements 
of A.LS.1., A.S.T.M., and/or A.P.L- 
PHOSPHORIC ACID OXALIC ACID A.S.M.E. specifications. 

PHOSPHIDE 
sau You can depend on Jerguson Gages. 
Write today for full information on 
Series #5 Gages, or for help on any 


ELECTRO-CHEMICAL COMPANY 


Executive Offices: 
NIAGARA FALLS, NEW YORK 
Gages and Valves for the 
Sales Office: Observation of Liquids and Levels 
19 RECTOR STREET, NEW YORK 6, N.Y. JERGUSON GAGE & VALVE COMPANY 
Plants: 100 Felisway, Somerville 45, Mass. 
NIAGARA FALLS, N.Y. COLUMBUS, MISS. Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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NeW PANGBORN VENTRUJET 
Gives Efficient Wet Dust Control 


Efficient wet dust collection depends on breaking water into 
particles and mixing it with the dust. The new Pangborn 
VENTRIJET Collector utilizes venturi tubes to achieve this 
effect. As dust-laden air enters the inlet chamber, heavier 
dust particles sink to the bottom. The air stream then passes 
through the venturi tubes at high velocity, drawing water 
with it and breaking it into minute particles. These particles 
mix thoroughly with the remaining dust in the air and give 
the VENTRIJET its high operating efficiency. In the outlet 
chamber, the resulting sludge settles to the bottom for re- 
moval. Eliminator sections remove water droplets in the 
washed air and the cleaned air is then discharged. The result 
is peak performance in a minimum of space. 


Pangborn VENTRIJET offers these advantages: 


@ Complete, self: tained unit with low headroom, minimum floor 
space 

@ High air velocity through venturi tubes insures thorough mixing of 
air and water 

@ Venturi tube design results in minimum pressure loss and provides 
uniform flow—no narrow ch Is to b hoked with sludge 

@ Tube design and thorough washing action enable collector to 
handle heavy loads. 

For full details, write to PANGBORN CORPORATION, 2600 

Pangborn Blvd., Hagerstown, Maryland. 


Visit “Pangborn Institute” at AFS Show, Atlantic City, May 3—9 








FIRMS... 


lion unit for its sulfuric acid 
plant at Garfield, Utah, this 
fall. 


Joy Mfg. Co., Pittsburgh, has 
launched a new research and 
testing facility in Buffalo to 
be known as its turbo-dynam- 
ics division. Division work is 
aimed at development of pro- 
totypes and establishment of 
designs for regular manufac- 
ture. 


Merck & Co., Rahway, N. J., has 
consolidated its research ac- 
tivities in a new division called 
Merck, Sharp & Dohme Re- 
search Laboratories. 


Pittsburgh Coke & Chemical 
Co., Pittsburgh, Pa.; has con- 
solidated its coal chemicals 
and plasticizer divisions into 
the newly-created industrial 
chemicals division. 


Central Scientific Co., manufac- 
turer of scientific instru- 
ments, laboratory apparatus 
and chemicals, is opening a 
new branch at North Birming- 
ham, Ala. 


E. I. du Pont de Nemours & Co. 
has established a_ separate 
western district office at 
Menlo Park, Calif., to handle 
sales and technical service to 
users of its Freon refriger- 
ants and aerosol propellants 
in the area west of the 
Rockies. 


Standard Oil Co. of Texas is 
expanding its El Paso refin- 
ery to boost output from 36,- 
000 to 61,000 bpd. 


McIntire Co., Livingston, N. J., 
has formed an industrial di- 
vision to develop and market 
filters, driers and other prod- 
ucts for use outside the re- 
frigeration industry in which 
it has formerly specialized. 


Crown Zellerbach Corp. is build- 
ing a $2.5-million, 3,720-ton/ 
mo. corrugating and con- 
tainer-making plant in Anti- 
och, Calif. 


Armour Research Foundation 


has announced a $5-million 
expansion to be completed 
over the next 10 yr. 


Pangborn  pyst 
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If it’s a pressure gauge or dial ther- 


mometer, Marsh makes it . . . and makes 
it better. The types, ranges and case styles 
are endless. What is “special” to other 
instrument makers is often standard to 
Marsh. To know the scope of Marsh 
instruments— 


Write for 
this 
fact-filled 
catalog 


MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corporation 
Dept. 24, Skokie, 111. © Marsh Instrument & Valve Co. (Canada )Ltd., 6407 
103rd Street, Edmonton Alberta © Export Dept., 3501 Howard Street, Skokie, III. 





Crushing and Shredding 
FOR... PROCESSING and RECOVERY OPERATIONS 


SODA ASH .-. PETROLEUM COKE + PITCH <« ASPHALT 
CELLOPHANE + AMMONIUM NITRATE 


TRI-SODIUM PHOSPHATE ; COAL 


SODIUM SULPHATE Whey pe Fi CLAY 


oll 1p 


CARBIDE + CRYOLITE x / 
« 
" 


GLASS. CULLET 


BAUXITE + GYPSUM 


AMERICAN Model WC CRUSHER 
Efficient, controlled reduction for 


. p FLUOR- 
scores of industries, hundreds of mate- 


rials, Equipped with rolling rings or SPAR - ZINC 
hammers. Minimum headroom. SKIMMINGS 
FERTILIZER - CARBORUNDUM 


Send us your inquiries 


Americar aN and write for complete literature. 
PULVERIZER COMPANY om nig 
- SS 
1219 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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BE SURE OF A 


PERFECT CONICAL 
SHAPE SPRAY 
ALL THE TIME 
WITH Monarch 


For a perfect spray, many plants 
prefer Monarch nozzles. 


These advanced design nozzles re- 
duce clogging and guarantee de- 
pendable applications to . . . 


¢ ACID CHAMBERS 

e AIR WASHING 

e CHEMICAL 
PROCESSING 
COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
SPRAY DRYING 


Send for catalogs 6A and 6 C 


“Ylonarch 


MFG. WORKS, INC. 


2517 £. ONTARIO ST. 
PHILADELPHIA 34, PA. 





“You sa 
measure: 





} 
“How much vibration do you 

‘ + . { 
. think my machine has?” 
No need to guess—the Veelos Vibration Analyzer shows { 
exactly! This amazing electronic tester measures vibra- 
) 


tion amplitude down to 2-millionths of an inch—tests 
one belt against another, actually shows which belt has 





“invisible shakes” . . . and how much! Don’t guess about 
vibration; it’s costing you hard cash every minute you 
ignore it. Ask your Veelos salesman to test your belts 
with the Vibration Analyzer. 


Se rea a cat 


©) “How do I eliminate costly 
v belt vibration?” 


Install Veelos, in place of ordinary V-belts! V-belts have 
spots of varying density, due to their construction, which 
throw them out of balance. Veelos belts are absolutely 
uniform; every stud and link is identical; every foot of 
the reel is identical and uniform; and they’re perfectly 
balanced! Test any belt for vibration against Veelos— 
you're in for a shock. Your Veelos salesman will show 
you how to cut costs and improve your operation. 


O©M.M&B, Co. 1956 


Adjustable to any length e Adaptable to any drive e! 


I can see vibration, 


it, and eliminate it?” 





ae “Isn’t vibration caused by 
«=! a number of things?” 


Vibration can be caused by bearings, motor, clutch, 
sheaves or V-belts. Quite often it is caused by V-belts 
alone. The Veelos Vibration Analyzer uses a “strobe” 
light which “stops” the motion—shows exactly what is 
vibrating! It shows you precisely how much vibration 
you're paying for, and lets you correct it. The Vibration 
Analyzer gives positive proof, and the test takes only 15 
minutes. It’s free, of course. 


For free vibration analysis or 
Veelos Data Book write to: 


, MANHEIM 


VEE 


LINK V-BELT 


Manufacturing & Belting Company 
210 Stiegel St., Manheim, Pa. 


Veelos is known as 
Veelink outside U.S.A. 


“Industrial Belt 
Specialists Since 1911” 


nced power e Constant power e Vibrationiess power 








@ @ oe as 
Precision Grinding of Solid Poreelain 
a 
in the Lapp Valve 
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The high firing temperature, which assures complete vitrification and 
zero porosity of Lapp Porcelain, also makes impossible the maintaining 
of close dimensional tolerances. Necessary tolerances are achieved, how- 
ever—in regular production +.001”—by machine grinding with silicon 
carbide wheels. In the Lapp Valve, the entire stuffing box chamber, 
seating area, plug, guide and follower rings are finish ground, for pre- 
cision assembly and complete interchangeability of parts. In addition, 
each porcelain plug is individually lapped and polished into its seat inte- 
gral in the valve body. (No separable seating parts.) Each such valve 
seal is tested to 150 psi hydrostatic pressure before the valve is shipped. 


Write for bulletin with complete description, characteristics, and specifications. Lapp In- 
sulator Co., Inc., Process Equipment Division, 800 Wendell St., LeRoy, New York. 


PROCESS 
EQUIPMENT 





NOONE aah I Se PN eee ea 


IMPROVING QUALITY... REDUCING COSTS 
FOR LEADING CHRMICAL PROCESSORS 


PRIMARY GYRATORY CRUSHERS 


362 


ROTARY KULNS 


SECONDARY GYRATORY CRUSHERS 


Throughout the chemical industry ... wherever 
you find a sizeable thermo-processing opera- 
tion . . . you’ll find a Traylor Rotary Kiln on 
the job protecting product quality, reducing 
maintenance bills and lowering production 
costs. 

Traylor’s half-century of engineering experi- 
ence has produced many major improvements 
that have become accepted standards for 
modern kiln design. Cast steel or forged steel 
riding rings, of the full-floating type are 
specially mounted to hold them securely in 
place relative to the easily adjustable single 
roller supports. The roller supports are of 
heavy integral design and can be adjusted as 
aunit. The shells are extra heavy with ample 
reinforcing bars. Thus, Traylor Kilns achieve 
exceptional thermo-processing and mainten- 
ance economies. 


The success of Traylor Rotary Kiln design is 
best emphasized by the large number of 
leaders in the processing industries who have 
returned time after time to purchase addi- 
tional Traylor Kilns. 


Traylor has custom built Rotary Kilns in 
sizes to 12’ in diameter and 450’ in length. 
For full specifications on a kiln to best suit 
your specific product, write for a free copy 
of illustrated bulletin 1115 outlining the 
features of Traylor Rotary Kilns, Coolers 
and Dryers. 


LEADS TO GREATER PROFITS 


TRAYLOR ENGINEERING & MFG. CO. 
842 MILL STREET, ALLENTOWN, PA. 


SALES OFFICES: New York + Chicago + San Francisco 
Canadian Mfr: Canadian Vickers, Ltd., Montreal, P.Q. 


BALL mms Jaw CRUSHERS aptOn setpens 


RRS ie 
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EXON: each resin engineered for a specific problem 


EXON 654 


specifically for 


lastisols 





Firestone 








No grinding needed when you use 
Firestone plastisol resin. An extremely 
fine powder with high molecular weight, 
Exon 654 readily disperses in plasticizer 
with simple stirring equipment. 


Exon 654 is expressly created to impart 
excellent heat and light stability, physi- 
cal toughness and chemical stability to 
your products. 


Pastes formulated from Exon 654 show 
exceptional viscosity stability and flow 
properties. Unsurpassed for processing 
ease and efficacy in coating fabric and 
paper, they endow these products with 
unusual tear and wear resistance. 


Whatever your particular problem, 
you're likely to find the specific remedy 
in one of the many EXon resins. 


For complete information or technical service on the entire line 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 628F 


J of Exon resins, call or write today. 
é a CHEMICAL SALES DIVISION 
® 


DIVISION OF FIRESTONE TIRE & RUBBER CO. 
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FLASH... 
and it’s dry 


with a Buflovak SPRAY DRYER 


Gives chemicals, pharmaceuticals, 
food products NEW characteristics 
... NEW markets 


From liquid to dry product . . . instantaneously . . . 
and at minimum cost . . . in compact but accessible 
equipment that is easily and economically main- 
tained . . . those are some of the advantages Buflovak 
SPRAY DRYERS provide. 

A dry product is produced instantaneously in a 
Buflovak SPRAY DRYER. The liquid is atomized 
and sprayed into the center of a hot air stream. 
Evaporation occurs instantaneously and the dried 
product is removed from the heating zone so quickly 
that all its desired characteristics are retained. The 
operation is fast, sure and economical. 

Our engineers will gladly analyze your drying 
problem and make sound, practical recommenda- 
tions based on your requirements. A pretest of 
your product in the Buflovak Research Laboratory 
and Testing Plant can be arranged. Complete 








Cost-cutting FEATURES of 
the Buflovak SPRAY DRYER 


e HIGH RECOVERY OF SOLIDS—by 
the most efficient collecting system 

eLOW INITIAL COST—compact 
equipment, easily fitted into existing 
building 

eLOW COST OF OPERATIONS—low 
power and heat consumption 

eEASY TO CLEAN—complete accessi- 
bility 

eLOW MAINTENANCE COST—only 
a few moving paris .. . no filters or 
bags to replace 

eCONTROLLED CHARACTERIS- 
TICS OF THE DRY PRODUCT— 
suitable for market with or without 
further processes . . . ready for immedi- 
ate use 








ASK FOR BULLETIN NO. 373 


information on request. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division, 1551 Fillmore Avenue, Buffalo 11, N. Y. 
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THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS | 


YARWAY 
20-A 
IMPULSE 
STEAM TRAP 








There’s a Yarway Impulse Trap 
for every trapping need 


SERIES 60 AND 120 


For all normal 
trap require- 
ments, pressures 
to 400 and 
600 psi. 


Y_"' No. 20-A 
@ Successful companion to the standard Series 60 YARWAY ; 
Impulse Steam Trap, the 4” No. 20-A is right and recom- For light loads 


mended for light load applications in: on tracer lines, 
° . steam mains, 


FINERIES, CHEMICAL AND PROCESSING PLANTS 0D steam Se 
yi a mater Coats, steam ee. separators, small dryers, py small presses, etc. 


pipe coils, small unit heaters, etc. 
on headers, fuel oil preheaters, compressed air 
yy s bi jacketed fire pumps, etc. 
OSPITALS, . SCHOOLS, Rere.s AND INSTITUTIONS °n auto- SERIES 40 

claves, s izers, steam tables, washers, small pressure cookers, Car 
steam mains, etc. . For heavy 

on small presses, puff irons, sock forms, drying cabi- _ loads requiring 
Ses ae, cookers, steam mains, etc. _ ; extra high 
The 20-A has all the YARway Impulse Trap features such as ee capacity 
small size, stainless steel body and working parts, low cost, steam traps. 
non-freezing—and immediate availability through 270 local 
Industrial Distributors. 


Write for Bulletin T-1739-X. 
rite for etin INTEGRAL-STRAINER 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. HIGH PRESSURE TRAP 
For high 


pressures, 


yi 7.Ng IMPULSE SFG OE creas 
STEAM TRAP ee 


welding 
connections.) 
OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
T nanennieinmeeminaanenndll 
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Gas and Chemical 
“scrubbers” for 
Great Lakes Steel 


(DIVISION OF NATIONAL STEEL CORPORATION) 


At Great Lakes Steel Corporation’s Blast Fur- 
nace Division, a new by-product coke plant is 
equipped with a total of 25 large examples of 
Graver’s craftsmanship in steel. 

These structures, shop-fabricated at 
Graver’s East Chicago plant and field-erected 
on the site by Graver crews, were built to the 
designs of Wilputte Coke Oven Division, 
Allied Chemical & Dye Corporation. These 
include bins, stacks, gas coolers, tanks for 
chemical feed, storage, and settling—and 
scrubbers such as the three 132’ towers shown 
at the left. 

This variety of quality fabrication indicates 
Graver’s versatile craftsmanship—demon- 
strates Graver’s ability to shop-fabricate and 
field-erect structures for the steel, petroleum 
and chemical industries. For process and 
storage equipment in steels, alloys or clads, 
Graver’s offices across the country are staffed 
with competent engineers ready to serve you. 


-..Craftsmen in carbon, 


stainless and alloy steels 


GRAVER TANK & MFG.CO.INC. 


SAND SPRINGS, OKLA 2 CASPER, WYO. 
LOS ANGELES © EDGE MOOR, DEL. © TULSA © SAN FRANCISCO 
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COMPANION INSTRUMENTS 


Both the 21-610 and 21-620 Mass 
Spectrometers are flexible and simpli- 
fied, need only 115 volts and a small 
supply of cooling water, are easily 
moved around the plant. The Type 21- 
610 is useful for monitoring streams 
with components to mass 80. The Type 
21-620 employs the newly developed 
“Cycloidal Focusing” principle, is us- 
able for accurate readings from mass 2 
to mass 150. 


Consolidated Electrodynamics 


formerly Consolidated Engineering Corporation 


CEC’s two companion instruments . . . Types 21-610 
and 21-620... have taken mass spectrometry out of 
the purely laboratory-instrument class and made the 
inherent speed and accuracy of this analytical method 
practical for industrial use. As a process-stream an- 
alyzer, the mass spectrOmeter is exceptionally ver- 
satile, provides stream-composition information on 
the spot for regulating plant start-up procedures, 
optimizing operations and products, and minimizing 
process interruptions. 


SEVERAL MODES OF OPERATION 


Both 21-610 and 21-620, together with availab!« 

accessory systems, work on either a batch or contin- 

uous basis, permit... 

@ continuous determination of a single component 

@ alternate determination of several components 

@ automatic scanning of a complete spectrum 

@ programming up to six mass numbers for auto- 
matic, repetitive monitoring 


@ alternate monitoring of more than one process 
stream through automatic manifolding, valving, 
and timing systems. 


APPLICATION...INSTALLATION 


CEC’s Application Engineers offer without charge 
experienced help in fitting the mass spectrometer to 
your specific application. In addition, all mass spec- 
trometers are installed and put into initial operation 
by a skilled CEC Field Service Engineer. Send today 
for Bulletin CEC 1824B-X2. 


ELECTRONIC 
INSTRUMENTS FOR 
MEASUREMENT 


Corporation 


300 North Sierra Madre Villa, Pasadena, California + SALES AND SERVICE OFFICES IN: 
Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, Detroit, New York, Pasadena, Philadelphia, 
San Francisco, Seattle, Washington, D.C. 


AND CONTROL 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN 











we 





rt MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 





Bic 


The Inside and Outside Story 


of Duplex Tube 


In cases where a different type of 
corrosion attacks each side of a heat 
exchanger tube, many users of heat ex- 
changer tubes have found that tubes 
made of a single metal often are not a 
solution to both corrosion problems. 
This is the reason why Bridgeport Du- 
plex Tubes were developed —because a 
one-metal tube had not proved itself 
the universal answer to dual corrosion. 

Bridgeport Duplex Tubes are sup- 
plied in more than 100 combinations of 
ferrous and nonferrous metals. Their 
economy has been clearly proved. If 
your heat exchanger tubes are failing 
to give you all the service life you think 
you should get, it is very likely that 
Duplex Tube—which takes advantage 
of the best qualities of both metals— 
can save you money. Our specialists 
will be glad to study your problems, 
and assist in selecting a combination of 
tube that best fits your needs. 

Installation of Duplex Tube is not 
suggested as the solution to every tube 
problem. But where dual corrosion 
conditions exist, Duplex Tubes can save 
money. Before we recommend Duplex 
Tube, each alloy is carefully selected 
to withstand the specific corrosion prob- 
lem on each side of the tube. Pitting 


or cracking — faults frequently found in 
certain types of one-metal Tubes — is 
often eliminated by Duplex Tubes. By 
gauging the thickness of inside and 
outside tube walls to the rate of corro- 
sion, longer and uniform tube operat- 
ing life are assured. 

Heat transfer properties of Duplex 


RESULTS OF HEAT TRANSFER TESTS 
DUPLEX VS. SINGLE WALL TUBE 


Steam Condensed on Outside Surface With 
Fresh Water Passing Through The Tubes 





OVERALL HEAT TRANSFER RATE AT 
INDICATED WATER 4 wpe 
BTU/HR./SQ. FT./° F. 


Duplex Tube 





Water 
Velocity 





Feet per 


Second 


%” O.D. x 
Wall 
Thicknesses 
.0325” and 
0325” 


Regular Tube 
%” O.D. x 
Wall 
Thicknesses 


065” 








Steel to Steel 
371 
458 


Steel 
380 
458 





Copper to 
Copper 
580 
750 


Copper 


600 
740 








Steel to Copper 
465 
625 





Steel 
380 
458 








are often actually better than those of 
single-wall Tube. This is a result of 
Bridgeport’s method of manufacture 
which insures a good, tight mechanical 
bond between the two alloys. The table 
illustrates why smaller or more efficient 
heat exchangers are possible with Du- 
plex Tube. 

Heat exchanger tubes that do not 
give full service life cannot give their 
operators their money’s worth. The 
service that tubes will give should be 
balanced by the costs of maintenance, 
retubing and, of course, the original 
cost of the tubes. Here, as an example, 
is the experience of one oil refiner. His 
first heat exchanger tubes of Low Car- 
bon Steel had lasted only 4 to 5 weeks, 
and each retubing job cost him more 
than the tube itself. He then replaced 
the Low Carbon Steel with another 
more highly resistant tube, and operat- 
ing life increased to 3 months. Still not 
satisfied that he was getting maximum 
service life for his investment he in- 
stalled Duplex Tube, stainless steel to 
the product side and a copper alloy to 
the cooling side. That was two years 
ago, and his Duplex Tubes are still giv- 
ing excellent service. 

For chemical plants producing color- 
less formaldehyde, we have supplied 
Duplex Tubes with Admiralty on one 
side for brackish water, and aluminum 
on the outside. For oil refining and 
natural gas refining, we have made 
Duplex Tube with steel outside to re- 
sist various corrosive vapors, gases and 
oils; and copper or copper-base alloys 
inside toward fresh or salt water. 

Such experiences with Duplex Tubes 
have been successful for many years in 
oil refining, production of synthetic 
rubber, process industries, chemical 
plants, coke by-product plants, ammo- 
nia production and ammonia refrigera- 
tion systems, and other applications. 
Duplex Tubes have proved repeatedly 
to be the least expensive equipment 
over long periods of time because of 
longer service life and a reduction in 
frequency of retubing and shut-down 
periods. 

Write today for your copy of Bridge- 
port Technical Bulletin #1954, describ- 
ing properties, applications, installation 
methods and other important Duplex 
Tube information. (660) 


April 1956—CuemicaL ENGINEERING 























Betty Gurnee is a typist at what 
she used to call a ‘smelly old plant’... 
you and | will recognize the process 
as acidulation. 





A short drama... reading time 50 seconds. 


He: “Got a bunch of camels around here now? I used to fill this bottle twice a week.” 


Betty: “Nobody, I repeat, nobody used to miss that water cooler on their way 
out of the plant. But, since we got the new doo-dad out there . .. why, it’s almost 


like a bonus.” 


He: (Exit, with bottle, muttering) 


That “doo-dad” was a Simpson Mix-Muller. Betty’s Boss had two reasons 
for buying it and only one had to do with personnel relations. He found that the 
Mix-Muller saved him the cost of ventilating one whole section of his plant. 
With it, he was able to control dust and noxious fumes from acidulation at the mixing 
source ... because the Simpson Mix-Muller can be readily adapted for air exhaust 
or completely enclosed. 

Control of dust and noxious or toxic fumes from dusty and dangerous 
processes is only one of the many adaptabilities of the 
Simpson Mix-Muller. It can be as easily adapted for heating, 
cooling or chemical reaction while mixing because it’s designed 
and built to act as an integral part of a process. Some of these 
processes are described in our new “Handbook on Mulling”. 
Write for your copy today and remember .. . mixing and 
the integration of mixing facilities is our business at National, 
it has been for over 40 years. 


SIMPSON MIX-MULLER * DIVISION , 


we NATIONAL CNGINEERING CO., 636. Machinery Hall Bidg., Chicago 6, III. 


bd * 
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PROTECTION AT 10,000 RPM. There's no place for eccentric tubing or 
non-uniform wall thickness in textile mill spindles that must turn at 
10,000 rpm. That's why they are made from Republic ELECTRUNITE 
Steel Tubing. Uniform wall thickness and concentricity are assured by 
the way ELECTRUNITE Tubing is made. Carefully rolled flat steel is 
* inspected on both sides. Then formed into a cylindrical shape that's 
electric-resistance welded for uniform strength. The result: Uniform 
tubes in every dimension, every contour. Send coupon for more facts. 
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There’s no need to worry about color contamina 
tion when you use equipment made from Republic 
ENDURO Stainless Steel. It’s the metal that’s safe 


The metal that protects for the most delicate colors and fabrics. 
ENDURO is non-contaminating. It does not 
react with dye bath chemicals or peroxide bleaches; 

the most delicate It stubbornly resists rust and corrosion, eliminat- 
ing the danger of off-colors caused by metallic 
oxides. A water rinse quickly restores ENDURO 


colors and fabric s surfaces to sparkling cleanliness and permits fast 


color changeovers. 


ENDURO is solid stainless steel all the way 


through. There are no applied surfaces to crack, 
chip, peel or flake—never any danger of snagging 
sheer fabrics. Even at high temperatures, ENDURO 
resists scaling. 

Any slightly higher initial cost of ENDURO 


equipment is more than offset by years of mainte- 
nance-free service. 


Stainless Steel 


These are only a few reasons for using ENDURO 
equipment. Your supplier will give you others 
about the metal that protects, that cuts costs, that 
lasts and lasts—Republic ENDURO Stainless Steel. 


Or write us for more information, 


DOUBLE PROTECTION AGAINST STEAM AND FUMES for electrical 
circuits is provided by the tough, polyethylene coating over the 
galvanized finish of Republic Dekoron-Coated Electrical Metallic 
Tubing. Raceways are protected from end to end. Installation is 
easy. Moisture-tight joints are made, using threadless connectors 
and couplings. Joints are sealed with vinyl or plastic tape. Dekoron- 
Coated E.M.T., made by Republic’s Steel and Tubes Division, 
reduces replacement costs. Cuts down-time of costly equipment. 
Booklet DEK-1 has all the facts. Write for it. 


PROTECTION IN STORAGE AND REDUCED HANDLING COSTS are the 
results of the special units developed by Republic's Pressed Steel 
Division for a dye company. “In the gray” bolts of cloth are 
received from customers, then dyed, bleached or printed and 
stored for indefinite periods. Small amounts are parceled out as the 
customers request them. The problem of handling, transporting 
and storing the cloth is greatly reduced with Republic's special 
unit. Open-end construction permits easy access to cloth. Offset 
channels under unit permit tiering. Four-way entry permits easy 
handling in restricted spaces. Want more facts? Mail the coupon, 


STEEL 


and, Steele Producg 


fsailaeieaieetentientneteed 


REPUBLIC STEEL CORPORATION 

3116 East 45th Street, Cleveland 27, Ohio 

Please send more information on: 

O ENDURO® Stainless Steel O Dekoron®-Coated E. M.T. 
0 ELECTRUNITE® Steel Tubing O Special Handling Units 





Name. Title 





Company 





Address 








p-------------- 
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FLUID MIXING in PROCESSING 


AiKaiine Htration 








es 


Hh 0.05N 


Acidity E 
i. 

















Albumin 
Sludge 


Eastern’s Mixers are designed to meet 
the needs of today’s chemical and in- 
dustrial processes. Many types are avail- 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished. 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series 3 at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models. 


TOP AND SIDE ENTERING 
Series A, extra heavy duty for large 
tanks, are available in side entering units 








| alee. 
| PRESS 


o- — at ¥ — eames i r 
x y “Wf Q < Y 





only within a range of 5-30 H.P. with 
standard speeds of 280, 420, and 1150 
R.P.M. 


Series C, for average tank capacities, are 
available in sizes of % to 10 HP. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H.P.); 1140 R.P.M. (up to 10 H.P.); 
420 R.P.M. (up to 7% H.P.); 280 R.P.M. 
(up to 5 H.P.). Available in both hori- 
zontal and vertical models. 


Eastern’s Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation. 

Models are available in sizes from % to 


40 H.P. Standard speeds are 56, 68, 84, 
100, 125, 155 R.P.M. 


For 3 bulletins 
covering Eastern 
Mixers, request 
Catalog Series 26, 


INDUSTRIES, INC. 
Mixer Division 
Regent St., 
Norwalk, Conn. 
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second in a series... CHEMICAL STABILITY 


Comparative stability of MONOFRAX® fused cast refractory (left) vs. fireclay 
(right)... under attack by molten glass, as viewed through the high tempera- 


Chemical stability — Even under high temperature attack by 
gases, acids, corrosive solutions, molten salts and molten metals 
—the chemical stability of CARBORUNDUM’S super refractories 
enables them to fill industrial requirements that other refrac- 
tories are unable to meet. For this reason, they are being used 
with increasing frequency in critical applications: i.e. as linings 
in controlled-atmosphere furnaces, in the production of muriatic 
acid, as radiant tubes, in the submerged combustion of liquids 
containing free acid — such as mixed chlorides and sulphates of 
iron, zinc, mercury and tin; in retorts for reducing and refin- 
ing zinc, melting copper alloys and for hundreds of similar 
applications. 

CARBORUNDUM'S laboratories are constantly developing new 
super refractories to meet specialized application problems. 
Current research projects include refractory materials for guided 
missile components, for atomic reactors, and for applications 
where wear and corrosion are unusually severe. 


The forthcoming issue of CARBORUNDUM’S new magazine 
“Refractories” treats the subject “Chemical Stability of Refrac- 
tories” in detail. Send for your copy today. 


CARBORUNDUM 


Registered Trade Mark 





ture microscope — one of Carborundum’s most useful test facilities. (16 mm. 
frames shown are not consecutive.) 


Refractory Materials 


VALUABLE INFORMATION FOR USERS OF: 
REFRACTORIES * CASTABLE CEMENTS * POROUS PLATES AND TUBES - 
CATALYST SUPPORTS * OXIDE, BORIDE, NITRIDE AND CARBIDE HIGH. 

TEMPERATURE MATERIALS + CERAMIC FIBER 


All in the new magazine “Refractories” 


c————————- MAL THIS COUPON TODAY* === 


Dept. H-46, Refractories Division 
The Carborundum Company, Perth Amboy, N. J. 


Please send me the forthcoming issue of “Refractories”. 
Name . Title 
Company 

Street. 


City . er — we State 





can be fata/... 


In freezing temperatures at high altitudes, even a trace of water 
in the gas can cause engine failure. This Filter/Separator 
successfully removes the last death-dealing drop. It is a 
product of Bendix-Skinner Division of Royal Oak, Michigan, 
contractor to the U.S. Navy. Notice that it is equipped 
with a Penberthy Liquid Level Gage. 














BENDIX-SKINNER 
CHOSE PENBERTHY 
LIQUID LEVEL GAGES 


In handling volatile aviation gasoline, two special 
factors stand out in the selection of gages. They 
must be corrosion-resistant and sparkproof. The 
Penberthy all-bronze non-magnetic reflex gages 
used on this installation fill the bill perfectly on 
both counts. In addition, they offer features found 
only in Penberthy gages. Features which save 
time and money on installation and maintenance 
-- provide long, trouble-free service. 


So, whether you order from the standard line or 
require special designs for specific installations, 
you are certain of satisfaction when you order 
Penberthy. Write for your copy of Catalog 35. 


PENBERTHY INJECTOR COMPANY 
Division of the Buffalo-Eclipse Corporation 
1242 Holden Avenue Detroit 2, Michigan 


GAGES 
EJECTORS 
EDUCTORS 


sia 
There's Certain Satisfaction in propucts BY DAREAT Fa ons 
| 








INJECTORS, 
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preventable! 








Eliminate causes 
and avoid failure 


Extensive surveys reveal the 
astonishing fact that a large per- 
centage of motor burnouts occur 
from avoidable causes such 

as overload, clogged passages or 
confined spaces, improper circuit 
protection and bearing failure. 
These conditions, if not cor- 
rected, result in overheating of 
the windings. Ordinary insulations 
are organic and will carbonize 
when excessively heated, 
resulting in motor burnout. 


As a means of increasing motor 
life and to resist burnouts the 
windings in U.S. motors are 
insulated with inorganic 

asbestos, greatest of heat-resisting 
elements and Nature’s only 
incombustible fiber. 


Asbestos is used in sheet form 

to separate the windings and in 

a compounded form, vibro- 

applied, as a filler to completely 

isolate each wire. Coil ends are 

further protected with a built up 
U iu, Ty @) T @) Red armor of several coatings of an 

RB mi asbestic compound that smooths 


the surface and forms an impervi- 


4 ous protection against moisture. 
WINDINGS , In Bulletins portraying the 
SEB outstanding features of U.S. 
Uniclosed, Varidrive, Syncrogear 
A § o> es fos bead | ms UW | re | fe P| and Totally-Enclosed motors, 
- the application of asbestos is 
interestingly presented, proving 
fo r KY AY f b ur nouts r its life-lengthening character- 


istics. Get these Bulletins. Mail 





P.O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 
Send Booklet(s) showing advantages of asbestos-protection in 
‘MOTORS een in 
( Totally-Enclosed Motors (CD Syncrogear Motors 


NAME. 
COMPANY. 
ADDRESS 
CITY. 




















Mall Coupon Today > 
L 
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Uj — continuous, 


ub eon cn om om tn ts es a 


3 


ERMOCOUPLE 


accurate control 
of electrically 
heated equipment 


Diagram shows basic elements of typical 
saturable reactor control system for electric 
heating. Output of the ElectroniK instru- 
ment’s Electr-O- Voit relay (mounted integ- 
rally below instrument) is connected to the 
power amplifier for the saturable reactor, 
which in turn controls the electric power 
input to the furnace or other heating equip- 
ment. No mechanical linkages are required. 
Control is continuous, sensitive, accurate. 





Llectnonik instrumentation with Electr-O-Volt* relay provides 


continuous throttling in saturable reactor control systems 


You can now regulate temperatures of 
electrically heated furnaces, ovens, and 
similar processing equipment within 
exceptionally close tolerances, by using 
an advanced ElectroniK control system 
in conjunction with saturable reactors. 
This type of control eliminates the 
abrupt surges of power and the expense 
of contact replacement which are fre- 
quently objectionable factors of on-off 
or pulsed electric control. 


Continuous control. The Electr-O-Volt re- 
lay, actuated by the ElectroniK instru- 
ment, provides continuously variable 


@ REFERENCE DATA: 
Write for Catalog 1531, 
“BlectroniK Controllers,” 
and for new Bulletin 8420, 
"Electr-O-Volt Relay.” 


control input to the saturable reactor 
power amplifier. This arrangement gives 
true proportional-plus-reset control 
action, which adjusts heat input to 
compensate for size of load, ambient 
temperature and other variations in 
heat demand. 


Completely electronic. The system has 
no mechanical linkages, contactors, or 
other complex moving parts. Its high 
speed and sensitivity give the precise 
control required by modern processes. 


Broad range of use. ElectroniK control 


Hone 


BROWN 


for saturable reactors is applicable to 
high-temperature heat-treating fur- 
naces, reaction vessels and other elec- 
trically heated equipment. It makes 
possible smooth, finely-adjusted regula- 
tion of electric power at high efficiency. 


For a discussion of how you can use this 
control, call your local Honeywell sales 
engineer ...he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULA- 
ToR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, 
Ontario. *Trademark 


mneywell 


INSTRUMENTS 


Fouts iw Coutiol 
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I-R compressor design keeps pace with 
latest advances in refining technology at Union Oil Company 


bonss oF oxy ene Bins Sees N the new catalytic reforming processes for production of high octane 
job today that con't: honettt Sram gasoline, large volumes of low-density hydrocarbon gas must be com- 
the proved economy and depend- pressed to pressure levels of up to 700 psig. These difficult requirements 
able performance of modern I-R are easily met with Ingersoll-Rand multi-stage centrifugal compressors of 
compressors — available in types the “barrel” or double-case design, as shown above. 

and sizes to meet every process 


coquicontent. Your 34 sopremnte- For instance, in catalytic reforming service at the Union Oil Company’s 


ua wil hee Glad tobeals you weit Oleum refinery, the above I-R centrifugal unit compresses 2670 cfm of 

: 85% hydrogen gas from 473 psia to 669 psia. This 6-stage, double-case 
out the best solution to your par- compressor, with pressurized oil shaft seals, is driven by a 3500 hp, 1750 
ticular problems. rpm motor through a 4.55-to-1 speed increasing gear. Outer barrel is of 
forged steel and the removable inner casing is horizontally split to permit 
inspection or removal of the rotor. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 





COMPRESSORS ¢ AIR TOOLS © ROCK DRILLS © TURBO-BLOWERS «+ CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 
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YOU'RE INVITE 


fo send us a sample 


of your material 


»»- a pound 





Or a ton... 


In fully-staffed, modern laboratory, miniature equip- 
ment is used to test small batches sent to Link-Belt. 


Full-scale facilities are used for large runs. Over 1000 of 
these tests have been made, on more than 100 products. 


We'll work out 
drying, cooling or roasting 
procedures for you 


A ¥ F Saver the best drying, cooling or roasting 
method for processing your materials? 
Hundreds of plants throughout the world have 
found an exact, detailed answer through Link- 
Belt test runs. Here’s how it works: 


@ You send a representative sample of your prod- 
uct — a pound or a ton — with a complete de- 
scription . . . covering initial moisture, critical 
temperatures and your merchandising objec- 
tives. 


On equipment like that shown above, our spe- 
cialists conduct test-runs — find how to blend, 
compound or convert it to desired chemical 
composition. Our analytical laboratory will de- 
termine needed catalyst or agents to be added, 
if tests so indicate. 


With probable efficiencies decided, we'll lay 
out flow charts of methods you can follow in 


your own plant. 
If shipping your product is impractical, we'll 
gladly set up a pilot unit on loan at your plant. 
Write or send samples to LINK-BELT COM- 


PANY, 300 West Pershing Road, Chicago, Ill. ROTO-LOUVRE MULTI-LOUVRE OSCILLOUVRE | MONOTUBE 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All 
Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 
Throughout the World. 13792 
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MANY MODELS 
TO CHOOSE FROM 


special engineering 


ray NEW improved models of 
COWLES DISSOLVERS 


give you ultimate dispersion 
2 to 20 times faster than ordinary 
machines —in a fraction of the 


space —at a fraction of the cost 








10 and 20V with hydraulic lift 
For big-volume production. 80” 
high, 10-30 HP 














10 and 20D, for installation on 
your own tanks. For adapta 
tion up to 40 HP. 


20D —Tank Type. Standard 
models for capacities of 100, 
250 and 500 gallons. Special 
engineering for specific needs. 


7-VTV—Mobile Tip-Up Type. 
For 5 to 80 gallon batches. 
Width 4%". Max. tilt will 
accommodate 46° tank. 


1-VT Laboratory Lift-Up Type. 
For testing, pilot plants and 
small batches. Results iden 
tical to production-size mod- 
els. Max. rise, 44”. 
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Let us prove it in your 
plant...at our risk! 





Here are typical examples from the complete new line of Cowles Dissolvers. 
They feature many improvements that make them better than ever before. 
If you are using bulky, slow, conventional equipment, the proper Cowles 
equipment for your needs will give you increased speed, greater volume and 
higher quality end products—plus savings in cost—that will amaze you. 
We are so sure of its many advantages we want to demonstrate them to 
you—with the actual equipment, in your own plant, on your own 
products—without obligation to purchase. 

Applicable to viscosities up to and in excess of 50,000 centipoises, they 
impart high velocity to material at a speed of 3600 to 6000 f.p.m. at the 
periphery of the impeller. Zones of intense turbulence are created, producing 
extreme shear and impact. After turbulence, flow becomes laminar, dividing 
at vessel wall to assure complete circulation of the entire batch. This 
action breaks down solids to ultimate dry particle size, exposes greatest 
possible area of reactants to each other, and surrounds each particle 

with a film of liquid. 

The new models require less head room, include patented impellers for 
processing a wide variety of products, and many other refinements for 

ease of operation and maintenance. If milling is required following mixing, 
teaming up Cowles Dissolvers with Morehouse Mills will produce products 
of finest quality at rates that are nothing less than spectacular. 

A trial will convince you that this equipment will give you greater 
production, of higher quality, at less cost—all over results that 

mean you can— 

Make More Profits with Morehouse-Cowles 


You can make such a trial in your plant at our risk. Write today 
for completé details — 


MOREHOUSE-COWLES, INC., 1150 San Fernando Rd., Los Angeles 65, Calif. 
Representatives in Principal Cities (Cable Address ““MORESPEED/’ Los Angeles) 


Quality Production Champions 
of the Processing Industries. 
Convenient lease and 





IS YOUR INDUSTRY 
LISTED HERE? 


Abrasives 

Aeronautical 

Automotive 

Brick and Tile 

Ceramic 

Cement and Concrete 

Cosmetic 

Disinfectants 

Electrical Manufacturing 

Electroplating 

Enamel 

Engraving and 
Electrotyping 

Feed Stuff, Mineral Feed 

Fertilizer 

Food 

Glass 

Insecticide and Fungicide 

Laundry 

Leather 

Lithographing 

Linoleum and Floor 
Covering 

Lubricant 

Match 

Metallurgical 

Metal Working 

Oil Cloth 


Optical 

Paint, Varnish and Lacquer 
Paper 

Petroleum 


Pharmaceutical 
Photographic 


i CAN SERVE YOU! 


Pottery 
Printing Ink 
Pubedile Harshaw sells chemicals — thousands of them — 


ona for these and many other industries 
Shade Cloth 


in Here are typical Harshaw chemical products 
extile 


Veterinary Remedi : : 
shite emedes Electroplating Salts, Anodes Fluorides 
Wall Paper and Processes Glycerine 
Organic and Inorganic Dry Preformed Catalysts, Catalytic 
FREE! this 16-page booklet Colors and Dispersions Chemicals 
lists the many chemicals available Driers and Metal Soaps Synthetic Optical Crystals 
from Harshaw. : j 
Vinyl Stabilizers Agricultural Chemicals 

Ceramic Opacifiers and Fungicides 

Colors Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
Chicago - Cincinnati - Cleveland + Hastings-On-Hudson, N.Y. + Houston + Los Angeles 
Detroit + Philadelphia + Pittsburgh 
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BEVERAGE: A battery of Walworth Bronze Lubri- 
cated Plug Valves installed in the blending 
department of a distillery. 


a 


PAINT: Eighteen Walworth Lubricated Plug Valves 
in @ common manifold installation in the varnish 
CEMENT: Lubricating a Walworth Lubricated Plug Valve in a West Coast cement plant. division of a midwestern paint and varnish works. 


serving almost any industry you can name... 


WALWORTH LUBRICATED PLUG VALVES 


At one time Walworth Lubricated Plug Valves were con- 
sidered a “specialty item’. Here are some of the features 
that have led to their employment in a wide range of indus- 
tries as high quality ‘all-purpose’ valves: 

(1) There are no threaded stems or complicated seating 
mechanisms. (2) Because the plug is always seated in the 
body, solid matter, which might be in the line contents, 
cannot wedge between the seating surfaces and prevent a 
tight closure. (3) The position of the wrench handle, or the 
marking on the plug shank, or the stop collar, clearly indi- 
cate the position of the plug. The operator can see from a 
considerable distance whether the valve is open or closed. 

FOOD: Walworth Lubricated Plug Valves are included (4) Quick opening and closing of the valve is assured by 

in the piping arrangement in this large midwestern ‘ie * 

bakery. only a quarter turn of the plug. (5) Lubricant can be 
renewed while the valve is in service. 

Walworth manufactures complete lines of Lubricated 
Plug Valves in a variety of types and materials for work- 
ing pressures up to 5000 psi and for vacuum services. 
Sizes range from % to 30 inches. 

See your Walworth Distributor or write to Walworth 
for complete information. 


PUBLIC UTILITY: Straight-way and three-way Walworth 
Lubricated Plug Valves installed in a modern West 
Coast sewage disposal plant. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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NOW : 
AVAILABLE! 


arpenter P ( pipe and fittings 
[arp 


for cost-saving corrosion control 


@ Here is a new Carpenter service to help processing 
plants cut piping costs for handling a wide variety of 
corrosives under moderate operating temperature and 
pressure conditions. Carpenter PVC Plastic Pipe and 
Fittings are admirably suited for such piping require- 
ments because of the excellent corrosion resistance, 
strength and other desirable properties of the unplas- 
ticized polyvinyl chloride from which they are made. 
They withstand both oxidizing and reducing conditions. 
For this reason, Carpenter PVC Pipe and Fittings 
supplement other corrosion-resistant piping materials 
previously made available by Carpenter research and 
production advances in stainless and specialty steels. 


Two types of Carpenter PVC Pipe and Fittings are 
available—No.1 provides outstanding chemical resis- 
tance along with high strength, toughness and rigidity. 
No. 2 provides high impact strength and excellent 
corrosion resistance. Both types are available in eight 
pipe sizes of 4%” to 4”. Pipe is made in Schedules 40 
and 80. A full line of Schedule 80 threaded and socket 
fittings is available. 


Easily and economically installed with usual piping 
tools, Carpenter PVC Pipe and Fittings assure trouble- 
free service with cost economy. Why not look into the 
advantages of using Carpenter PVC piping systems in 
your plant? Consult your nearby Carpenter Distributor 
or Representative and ask for new Technical Bulletin 
T.D. 119. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


Export Dept.: 





PVC Pipe and Fittings 
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MIGHTY. ..SAFE/ 


Navy adopts Cellulube* fire resistant hydraulic fluids 
to safeguard aircraft elevator systems 


To minimize danger from fires and explosions that might 
hamper the operational efficiency of its great carriers, 
the U. S. Navy is now using Celanese* Cellulube 220, a 
straight chemical compound, as hydraulic fluid to 
activate deck-edge elevators. 

Used for more than 1,500 hours aboard the Benning- 
ton, Shangri-La and Ticonderoga, Cellulube 220 is in 
service aboard the new Saratoga, and is also being 
evaluated for additional Naval applications. 

Cellulube 220 is one of a series of synthetic (non- 
petroleum) functional fluids developed for industry by 
Celanese in six controlled viscosities. These fire-resistant 
hydraulic fluids and cylinder lubricants provide a sig- 


Basic reasons.......-...+-- 


Acids Functional Fluids Polyols 
Alcohols Gasoline Additives Plasticizers 
Aidehydes Glycols Salts 
Anhydrides Ketones Solvents 

Esters Oxides Vinyl Monomers 





nificant margin of safety wherever high temperatures 
and pressures may cause fire or explosion. 

For additional information about the Celanese Cellu- 
lube series, write to Celanese Corporation of America, 
Chemical Division, Department 553D, 180 Madison 
Avenue, New York 16. 


In Canada, Canadian Chemical Company, Ltd., Montreal, Toronto, Vancouver. 


DECK EDGE ELEVATOR TAKES 
PLANE TOPSIDE. Cellulube 220 is 
being used in elevators of this type 
on the Shangri-La, Bennington and 
Ticonderoga. The Navy plans to in- 
stall fire-resistant hydraulic fluids 
on all carriers, 


OFFICIAL U.S. NAVY PHOTOGRAPH 





r 


pete aC «ee fol mi laslolachs-leM olgele [eles i; 


Agricultural, automotive 


‘ aviation, building 
electrical, paper 
pharmaceutical, plastics 


Cc H E mM I Cc ALS surface coatings, textile 


» 4 
"*hibepegee? 


for TOUGH 
fluid and gas 
handling jobs 


he 
ty 


ATLANTIC 


FLEXIBLE METAL HOSE 


Our engineers have developed flexible metal hose for a 
number of classified nuclear applications. Though these 
types cannot be released at present, the experience gained 
is available for any unusual problems you may have. 


Conveying nitric acid for use in batch nitrations is quick death for ordinary 
flexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When tempercture and pressure extremes and adverse handling condi- 
tions are also involved, hose replacement is frequent and expensive. 

Write for Chemical and Process Industries Bulletin 20D. 
That's why—for tough jobs—it’s good economy to specify Atlantic flexible : 
metal process hose. Manufactured to survive the most destructive use, it is See our Catalogs hanno, 
unequalled for leak-proof qualities, flexibility, durability, strength and lightness. and Mechanical industries. 
It performs long after ordinary hose is scrapped and returns real savings in 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
is an Atlantic flexible metal hose that is best for it. 


Available in Seamless or Interlocking construction: Steel, stainless steel, monel, ATLANTIC METAL HOSE Co., INC. 
bronze. ¥s—36" 1.D. inclusive with appropriate fittings. 329 Dyckman St., New York 34, N. Y. 
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Ni-Resist valves prove low-cost solution 
to soap oils and fatty acids leakage problem 


The installation: At Davies- Young Soap Co., Day- 
ton, maker of various-type soaps and cleaning fluids. 

The plant was having trouble with leakage 
through valve seats in the raw materials supply 
lines. Unwanted materials leaking past metering 
stations would infiltrate processing vats and spoil 
product batches. 

Four different makes of valves were tried before 
the trouble was stopped. With all four, seat leakage 
developed quickly—the valves lasted no more 
than four to eight weeks. Valve replacement costs 
were a factor on top of production losses. 

The condition was remedied when Crane No. 
1670 Ni-Resist cast iron gate valves were installed. 
Eighteen months later—with no maintenance or 


replacements required — the Crane valves are still 
holding tight. They show no deteriorating effects 
from the fluids handled. 

Crane Ni-Resist gates don’t look much different 
from similar valves of other makes. Their difference 
is mainly internal—in properly designed, accurately 
finished seating of Crane 18-8 SMo stainless steel 
. .. and in the added corrosion-erosion resistance of 
Ni-Resist bodies and bonnets as cast by Crane. 

It’s a matter of record—on many hard-to-hold, 
mildly corrosive fluids, these valves have no equal. 
Moderate price makes them an outstanding value 
where highest quality iron valves are needed. 

Talk it over with your local Crane Representa- 
tive or write to address below. 


es RA N E VALVES & FITTINGS 


PIPE © KITCHENS © PLUMBING 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 











These valves have a universal reputation for extend- 
ing the utility and economy of cast iron for chemical 
process piping. Their fine combination of Crane-cast 
Ni-Resist body and bonnet, and Crane 18-8 SMo 
seating is further enhanced for corrosive-erosive service 
by Crane quality manufacture in every detail. 

Low first cost and user-proven low maintenance cost 
make Ni-Resist valves an outstanding value in all suit- 
able applications. No valve was ever more deserving of 
thorough trial...thousands of steady users in all 
industries vouch for it. 


Typical Successful Applications 
Crane Ni-Resist gates are used widely in soda and 
sulfate pulp mills . . . in creosote lines in wood treat- 
ing . . . on sour distillates and crude oils in petroleum 
refining ... and for many similar process services. 


Users report a much longer service life over ordinary 
cast iron on highly volatile liquids, corrosive vapors 
and gases; on salt, chloride, sulfate and alkaline solu- 
tions; on sea water and brine, and also on certain acids. 


Construction Features 
From handwheel to body, all parts of these outside 
screw and yoke valves are carefully proportioned to 
give durable, smooth and positive operation. They 
have no excess weight, yet have ample strength under 
line strains. The disc is solid wedge with a strong, non- 
rigid T-head stem-disc connection. A deep packing 
chamber assures long-lasting stem seal. 

Sizes up to 3 in. have a clamp-type bonnet joint 
that allows quick and easy dis-assembly—ideal on 
services needing frequent valve cleanout. Larger sizes 
have multiple bolted bonnet joint. 


WORKING PRESSURES 


Screwed End Valves: 225 Pounds; water, oil or gas; non-shock 
Flanged End Valves: 200 Pounds; water, oil or gas; non-shock 


NI-RESIST PROPERTIES 


Ni-Resist is a superior nickel bearing alloy cast iron. 
Although its physical properties are equal to those of 
regular cast iron, Ni-Resist offers substantially greater 
resistance to corrosion, erosion and wear. Crane Ni- 
Resist valve castings are marked ‘““NR.”’ 


Cross section, 4-, 
6- and 8-in. sizes, 
bolted bonnet and 
flanged ends only 
—No. 1671 


(10 and 12in. sizes 
available on spe- 
cial order) 


} 


Raw ee VHRR TA AAARAR LAR AARDAL 
te See sy : 


Cross section, 3-in. 
and smaller with 
clamp-type bonnet 
joint. With screwed 
ends, sizes 2 to 2 
in.—No. 1670 

















CHEMICALS DIVISION, ATLAS POWDER COMPANY, WILMINGTON 99, DELAWARE ¢ Atlas Powder Company, Canada, Lid., Brantford, Ontario, Canada 





IMAGINEERING 
with 
activated carbon 


Purifying liquid 
products by adsorption 


Many liquid or liquefiable products require purification before they are 
processed to the finished stage. Typical of these are such things as plasti- 
cizers, solvents, alcohols, vegetable oils, fats, and waxes. 


Consider for a moment the basic nature 
of adsorption . . . and you may come up 
with some unique ideas about what it 
can do. Adsorption may be defined as 
occurring when there is a greater con- 
centration of solute at a liquid-solid 
interface than there is in the main body 
of the solution. In other words, when 


Adsorption by activated carbon often fits into the methods of processing 
such liquids. Usual techniques for removing gross impurities, by distillation, 
solvent extraction or similar methods, frequently require the added touch 
of adsorption to bring impurity levels to the desired point. 


When purifying liquid products, consider adsorption in two principal 


instances: 


1 When gross methods of purification leave resi- 
dual impurities that cannot be removed by other 
, methods. The carbon adsorption process is 
| especially efficient and economical when dealing 
with low levels of impurities. 


2 When original level of impurities is so low that 
initial treatment by gross methods is uneconomi- 
cal. As a rule of thumb, adsorption proves practi- 
cal at impurity levels below 2 or 3 per cent. In 
comparison to gross methods, adsorption requires 
only simple equipment, far less energy input, and 
considerably less loss of product. 


Another characteristic of adsorption—it’s ex- 
tremely versatile. We’ve helped many people to 
apply it to removal of colors, odor bodies, complex 
molecules, surface active agents and other im- 
purities that are held to the carbon adsorptive 
surface. Let’s talk over your specific problem and 
see how Darco activated carbon may be able 
to help. 





Darco Saves Valuable Product 


When purifying products that have 
comparatively high cost per pound, it is 
important to consider retention when 
you choose an activated carbon. 

All carbons hold back some liquid in the 
filter cake. The amount of product lost 
this way, however, will vary consider- 
ably with the carbon. 
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Darco activated carbon is notable for 
its low retention. When purifying vege- 
table oils, for example, up to 90 pounds 
more oil per 100 pounds of carbon are 
recovered when you use Darco. Similar 
savings are possible with other types of 
filtrates. 





you put activated carbon in a solution, 
concentration increases on the adsorptive 
surface . . . the material concentrated 


being the stuff that is being adsorbed. 


How could this characteristic of in- 
creasing concentration be used—apart 
from the usual purposes of removing 
impurities? 


Here’s a possibility. Suppose you have a 
chemical reaction that you want to take 
place, but the reactants are both in 
dilute concentrations. Because of the 
Law of Mass Action, the rate of reaction 
is bound to be slow. If you’d like the 
reaction to speed up, you could do it by 
increasing concentrations. Maybe ad- 
sorption could do the trick. If the mate- 
rials you're working with are of the type 
that are adsorbed on activated carbon, 
it might be worth trying . . . just add 
some carbon and see what happens. It’s 
possible that the increased concentra- 
tion at the adsorptive surface will get 
you the reaction characteristics you're 
after. 


Don’t let your imagination be limited 
when you look at the adsorption proc- 
ess. There’s a lot more to it than re- 
moval of impurities. This combination 
of large pore area in a small physical 
volume has many potentials that bear 
investigation. 
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WAYTROLS' feed 
with * 0.1% accuracy 


Close formulation of the mixture 
as provided by WAYTROLS is 
vital to quality production 

in an electric furnace. 


Mix an ore with slagging and reducing agents in 
the proper proportions. Apply the 3100° heat of an 
electric arc under carefully controlled conditions. 
Draw off the molten metal. Basically, that’s the 
electrothermic process so widely employed today. 


“Proper proportions” is the keynote to success. 
Inaccurate proportioning may ruin the entire 
process. Jeffrey WAYTROLS (continuous weigh 
feeders) help avoid that hazard. 


WAYTROLS take materials from overhead hoppers 
and feed them at predetermined quantities or rates; 
sO many ounces, pounds or tons per hour. They do 
this within the accuracy of the weighing equipment 


inferno 


A metal producer reports + 0.1% 
accuracy in proportioning with 
a pair of Jeffrey WAYTROLS. 


itself and without dependence upon the attention 
and judgment of the operator. 

Weighing, batching and proportioning systems 
are described in Catalog 841. For a copy, write The 
Jeffrey Manufacturing Company, Columbus 16, Ohio. 


CONVEYING + PROCESSING + MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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"16 uv 5 par off 


PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS: 
“ZYTEL,’’ ““ALATHON,” “TEFLON,” “LUCITE.’’ 


be 


\ 


Filter unit of Du Pont TEFLON® is compact, 
lightweight and chemically inert 





New dripless sleeve of 
ALATHON® polyethylene resin 
provides safe handling 

of chemicals 


Sleeves of “Alathon,” fitted on the necks 
of chemical bottles, increase handling 
safety in the laboratory by eliminating 
drip during pouring. Keeping the outside 
of the bottles dry protects hands from 
acid burns, reduces chances of slipping, 
and prevents defacing of labels. Resistance 
to wetting of “Alathon” makes this pos- 
sible. (Molded by A. L. Hyde Co., Gren- 
loch, New Jersey). 


r 
é 





Valve seats of TEFLON ® 
provide tight, long-lasting, chemically inert seals, 
With seats of “Teflon” these valves are able to 





handle practically all known fluids and gases— fF 
in extreme temperature ranges. They also offer | 
the advantages of economy by reducing main- | 
tenance time. (Manufactured by the Jamesbury | 
Corp., Worcester 5, Massachusetts. Processors — | 
Crane Packing Co., Chicago, Illinois, and Fluoro- | 
carbon Products Inc., division U. S. Gasket Corp., | 
Camden, New Jersey.) 


NEED MORE INFORMATION? 
Clip the coupon for additional data 
on the properties and applications of 
these Du Pont engineering materials. 


Filter disc with vari-depth molded passageways (right). Note both radial and concentric 
grooves. By a unique welding process, the manufacturer seals the edges of two of these discs 
with the molded surfaces mated to form a filter segment. These are then stacked on a 
stainless-steel mandrel with washers of “Teflon” (left). (Manufactured by Porous Plastic 
Filter Co., Inc., A Pall Filtration Company, Glen Cove, New York.) 


Porous “Teflon” tetrafluoroethylene 
resin is the most modern filtration 
medium available to industry. Like 
the solid form, porous “Teflon” is 
chemically inert, thus providing a fil- 
ter medium unexcelled for use with 
all strong acids, all alkalies, oxidants 
and organic solvents. Even such se- 
vere corrosives as fuming nitric acid, 
hydrofluoric acid, aqua regia, hydro- 
gen peroxides and concentrated caus- 
tics are readily filtered with “Teflon.” 

These filters of porous “Teflon” 
offer a large filter area in a limited 
space. (See photographs ). Nine 342” 
O.D. segments of “Teflon” equal one 
square foot of filter area. These fil- 
ters will remove particles of 3 mi- 
crons in fluid filtration and 0.1 mi- 
cron in gas filtration. The filters 
permit a high-capacity flow and re- 


quire no gasket. Its extreme toughness 
and resiliency recommend “Teflon” 
for use in gaskets, packings and com- 
ponent parts of pumps, agitators, 
mixers—and for valve seats and discs. 

Filters of “Teflon” are often used 
as polishing filters, following other 
types. No downstream lint is present 
in material filtered by porous “Tef- 
lon.” The non-adhesive quality of 
“Teflon” enables these filters to be 
easily cleaned with any solvent, and 
they can be readily sterilized. 

“Teflon” can operate through a 
temperature range of —450° F. to 
500° F. Can you use the unique com- 
bination of properties “Teflon” has 
to offer? Send the coupon below for 
further information on how “Teflon” 
can be advantageous in chemical 
applications. 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 254 Du Pont Building, Wilmington 98, Delaware 
In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec 


Please send me complete 
property and application 
data on Du Pont “Teflon” 0 
and “Alathon” (1). 


I am interested in evaluat- 
ing these materials for 


Name 








City 


Type of Business___ 


Street Address__ 





Firm Name___ 


Position__ a 

















Why does 
the 


MOVEMENT 


in the 
ASHCROFT 
DURAGAUGE 
outperform all 


other types? 


ROTARY GEARED MOTION, the most 
efficient and perfect method of transmitting 
mechanical motion ever developed. Because rotation 
is around a fixed center, pointer position is always 
positive. No other type of movement can ever 
achieve this result. 








Your Industrial Supply 
Distributor will gladly help 
you select the right Ashcroft 
Duragauges for your partic- 


Coupled to the movement is a one-piece 
connecting link that guarantees correct calibration 
and prevents slippage or parting under tension. 
ular needs. You can always Accurate recalibration is easy from front or rear 
depend on him for prompt of the movement. Universal adjustability permits 
service. the use of uniformly graduated dials, thereby 
facilitating maintenance. 





The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel with 
nylon bearings and pinion gear. There are case 
designs and materials, Bourdon tube materials, 
pressure ranges and dial sizes to meet your service 
conditions exactly. Save time, trouble and money. 
Specify the pressure gauges of highest sustained 
accuracy and durability — Ashcroft Duragauges. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


HeROrT «cc. AW¢ccEsS 


A product off MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulso, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 


Muskegon, Mich. 
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SHELL OIL COMPANY solves scaling problem 


with Turba-Film Evaporator 


Turba-Film Evaporator used by Shell Oil Company, Martinez, California, dries a special type 
of oil, eliminates scale formation on heat transfer surfaces and provides continuous opera- 
tion. The Turba-Film Evaporator shown is a No. 5 model built to Shell's specifications with 
stainless steel rotor, vapor section and outlet cone. It processes 30 barrels of oil per hour. 


RODNEY HUNT MACHINE CO. 


Process Equipment Division 
31 Vale Street, Orange, Massachusetts, U. S. A. 
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The problem: 


to reduce moisture content of a 
special type of oil from an initial 
content of 3 to 6% to a maximum 
of 0.2%. Standard stills achieved 
the specified moisture content but 
deposited inorganic salts as scale 
on the heat transfer surfaces in 
such quantities as to demand 
frequent shutdown for cleaning. 


The solution: 


the Turba-Film® Evaporator, 
now in use for over a year, reduces 
30 barrels of oil per hour to the 
specified moisture content — 
usually even lower — and 
precipitates the scale-forming 
substances in the dried oil, from 
which they are easily filtered. 
Shell now enjoys continuous 
operation in this process without 
shutdown for cleaning. 


The patented Turba-Film 
Evaporator and the Rodney Hunt- 
Luwa Spray Dryer have a broad 
range of moisture-removal 
application in the Chemical 
Process Industries. Send for 
informative literature on 

Rodney Hunt process equipment. 
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Now you can get off-the-shelf delivery on 
corrosion-proof shell and tube heat exchangers. This 
new type of unit, low in initial cost, costs nearly 
nothing to maintain. 


Header assembly ends floating head, packing 
gland troubles 


The unique “fluid” 
seal between the 
shell side and the 
tube side is effected 
by a Silastic sealer 
sheet (1). This acts 
as a fluid and is put 
under fluid pressure 
by tightening the flange bolts (2). The fluid is com- 
pletely contained in the cavity formed by the tubes 
(3) and the retainer ring (4) around the outside 
of the tube sheets. The Silastic sealer sheet is com- 
pressed against the Teflon sealer sheet protector 
(5), which presses against the precision-finished 














tube ends, creating a leakproof seal. 


Heat, cool and condense corrosive fluids safely in 


PYREX brand modular shell and tube heat exchangers 


Now you can heat, cool and condense 
corrosives with the same ease you 
handle noncorrosives. 

Because they contact only glass, 
Teflon and ceramic materials, corro- 
sive fluids can’t harm Pyrex brand 
shell and tube heat exchangers. These 
units are safe, too, for fluids sensitive 
to metals. 


No heat flow barrier 

The smooth surface of glass helps keep 

fluid velocity high. Less stagnant film 

build up between the fluid and shell on 

either tube wall. And glass’ smooth 

surface resists scale and algae deposits. 
Initial high efficiency stays high per- 

manently. 

Wide versatility 

The individual shell and tube units are 


CORNING GLASS WORKS 
¥ Corning, New York 


Comnineg means research it Gadd 
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mass-produced standard modules. You 
circuit the multiples you need in series, 
parallel or series-parallel flow com- 
binations. You add units as demand 
increases or cut capacity with external 
manifolding when demand is down. 


Built to bring you savings 
Mass production gives you low first 
cost and off-the-shelf delivery. Installa- 
tion costs are low because you need 
only two men and no hoists or cranes. 
We supply the mounting brackets, the 
only supporting framework you need. 
You get low maintenance costs be- 
cause there is no corrosion and no 
scaling. You clean Pyrex brand shell 
and tubes with dilute HCI or even a 
detergent rinse, without dismantling. 
The external metal parts are Monei 
metal or epoxy coated cast iron. 


Two models, two sizes 
You can choose the new Pyrex brand 
shell and tube heat exchanger in either 
50 sq. ft. or 13% sq. ft. capacities in 
standard or regenerative types. The 
standard model takes corrosives on the 
tube side only. The regenerative takes 
corrosives on both tube and shell side. 
Design Manual tells all 
“Design Manual for Pyrex brand 
Modular Shell and Tube Heat Ex- 
changer Units” is a detailed engineer- 
ing reference guide. It shows you how 
to select units, lay out systems, engi- 
neer systems and order equipment. 
Send the coupon for your copy. Or, 
if you want answers to specific ques- 
tions, write Plant Equipment Sales 
Department, Corning Glass Works, 
Corning, N. Y. 


i cordlimeandlicementicnametionennetimneticnmelinatadttomenticnnstiemeatie dietetics carn ee 


CORNING GLASS WORKS, 14 Crystal Street, Corning, New York | 
Please send me a copy of your “Design Manual for PYREX brand Modular 
Shell and Tube Heat Exchanger Units.” 


Name 





Company 





Street... 
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DRY natural gas to a -50° F. dewpoint 


for underground storage 


185 million cubic feet of 
gas is stored under- 
ground in high pressure 
pipe sections by Northern 
Illinois Gas Company 


EN underground storage 

fields, strategically located 
throughout its service area, are 
maintained by Northern Illinois 
Gas Company for possible 
emergency use. 

Lectrodryers Dry and Lectro- 
filters* CLEAN the natural gas 
before it is compressed for storage. 
Thus, when the gas is withdrawn 
from the high pressure storage 
units, there’s no moisture to cause 
valve freeze-ups. Gas feeds into 
the lines without interruption. 

Whatever your Drying prob- 
lem—involving air, gases or 
organic liquids, at low or high 
pressures, in small or large vol- 
umes—there’s a Lectrodryer able 
to handle it. Write for literature, 
telling us what you want to Dry. 
Pittsburgh Lectrodryer Company, 
303 32nd Street, Pittsburgh 30, 
Pennsylvania (a McGraw Electric 
Company Division). 


This BWC-150 Lectrodryer* handles the Drying at the 4,800,000 cu. ft. Rock Falls plant. 








A BWC-1500 and BWC-750 Lectrodryer serve the 120,000,000 cu. ft. Mt. Prospect field. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 


LECTRODRYERS DRY 


s 
witH ACTIVATED ALUMINA 
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Nitric Acid 
Plant 


now in operation at 
Pensacola, Florida 


The new nitrogenous fertilizer plant of Escambia Bay 

Chemical Corporation, the Pensacola Plant, brings to forty-nine 
the number of major nitrogen plants designed and 

constructed by Chemico in the United States and abroad. 
Altogether, Chemico-designed plants produce approximately 
25% of the world’s supply of ammonia. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
Designers and constructors of complete plants and facilities for the 
chemical and petrochemical processing industries for over 40 years 
525 WEST 43rd STREET, NEW YORK 36, N. Y. 


Technical Representatives: Cyanamid Products Ltd., London, South African 
Cyanamid (Pty.) Ltd., Johannesburg. Cable Address: CHEMICONST, N. Y. 
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Special Features of the 
New Pensacola Plant 
Daily capacities: 

@ 200 tons of anhydrous ammonia 


@ 220 tons of nitric acid produced 
as 56% solution 


@ 275 tons of ammonium nitrate 
produced as 83.5% solution 


@ 350 tons of coated and pebbied 
ammonium nitrate 


Improvements pioneered by 
CHEMICO... 


Substantial energy savings effected by the 
—- of Seti ke wert in 


A carbonate carbonate absorption system for 
moval of carbon dioxide. nt 


oo tollinw. io ton. side oak tae 
combined with a catalytic combustor 


a 
to eliminate air pollution. 








The risk is too great 
—Clean it right 


You don’t take risks when men, 
equipment, and lost production time 
are involved. That’s why more and 
more companies are investigating the 
methods and firms used in their 
chemical cleaning. They know it’s 
work for experts. 

What are they concerned about? 
First, they want to know they are 
getting the benefits of experience. 
These benefits include less down- 
time and more thorough cleaning. 


Dowell has this experience with over 
15 years and 10,000 boilers alone to 
their credit. In saving downtime, 
Dowell often cleans equipment while 
it is in operation. 


Next, these companies want to be 
sure their men and equipment have 
the greatest possible protection. 
Dowell excels here, too. For safety 
is foremost in the Dowell engineer’s 
mind. Thoroughly trained, he uses 
only the latest safety methods and 


equipment. He works closely with 
your safety personnel to establish 
safest possible working procedures. 
Be sure you are getting maximum 
results with maximum protection in 
your chemical cleaning. 

Call the Dowell office near you. 
Dowell engineers are ready to dis- 
cuss and help you with your cleaning 
problems any time, at no obligation. 
Or write Dowell Incorporated, Tulsa 
1, Oklahoma, Dept. D-33. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 














es 
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Unequaled compressive 
and. flexural strength! 


Saw it... nail it... 
shave it... drill it! 


Bridge joints and fittings 
without fear of breakage! 


KAYLO® and 
FIBERGLAS* 


INDUSTRIAL 
INSULATIONS 


. distributed by approved Fiberglas dis- 
tributor-contractors . . . offer the most versa- 
tile family of plant insulations available. 
With new pink Kaylo-20 (increasing the 
upper range of Kaylo by 600° F.!), you can 
now order—from one reliable supplier— 
complete insulation coverage from lowest 
sub-zero to 1800° F., serving such extra-high 
temperature applications as catalytic crack- 
ing units, refractory wall backing for furnaces 
and boilers, and fireproofing of piping, equip- 
ment, and vessel skirts. See Sweet's Files, 
Chemical Engineering Catalog, or Refinery 
Catalog. Or write Owens-Corning Fiberglas 
Corporation, Dept. 97-D, Toledo 1, Ohio. 


Owl NS. CORNING 


FIBERGLAS 


-M.(Reg. U.S. Pat. Off.) Owens-Corning Fiberglas Corporation 
T-M. Reg. Owens-Illinois Glass Co., Inc., mfr. of Kaylo 
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for strength 
and lightness! 





check this candidate 
for accurate flow measurement 


Standardizing on one line of flowmeters 

has many benefits. But before you vote for a 
specific line of meters check all the advantages 
of F&P 1700 Series Flowrator meters. More and 
more companies are voting F&P meters 

their standard. Here are a few reasons why: 





The Rugged Enclosure of the 1700 Series 
flowmeter provides wide-angle 130° visibility, 
increased strength, attractive appearance and 
freedom from tube stress. 


[x] 





One Basic Design permits three types of 
enclosures, 360° “rotability”’ of connections, 
interchangeability of parts and packing, 
and ease of maintenance. 


[x] 





The Built-in Mounting feature requires no additional 
accessories for front or rear panel mounting. 


[x] 





Maximum Corrosion Resistance is assured by a 
choice of more than 20 materials of construction 
and the all-stainless steel enclosure. 


[x] 





Readily Available from warehouses in Hatboro, 
Houston, Los Angeles or Chicago. 


[x] 





The Dependable Performance of F&P Flowrator 
meters has made them the accepted standard 
throughout industry for 19 years. 


[x] 


Compare, consider, try—and then pick your choice for stand- 
ardization. We’re sure you'll vote a straight F&P ticket. 


FISCHER & PORTER CO. 


146 County Line Road «+ Hatboro, Pa. 


Write for Catalog 10-A-25 completely de- 
scribing the 1700 Series Flowrator meters. 
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How to bottle up 2400 psi 


The Marison Company of South Elgin, Ill., is a 
leading producer of industrial oxygen cylinders 
manufactured to hold this active gas at 2400 psi. 
From its beginning, Marison has consistently used 
Seamless Tubing for this task. 

Marison has found B&W Seamless Tubing to be 
ideal for its complicated cycle of spinning, forming, 
heat-treating and threading operations. Every ounce 
and every inch of tubing—and every operation by 
Marison—must be flawless in every respect to meet 
the demands of these pressure cylinders. 

Whatever your requirements in tubing...for con- 
sistently high and uniform quality...for top service 
...look to B&W. For more information on selection 


and use of carbon, alloy or stainless steel tubing, 
write for Bulletin 361 or call in Mr. Tubes, your 
nearby B&W Tube Representative. The Babcock & 
Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


TA-5075P 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless steels 
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IGURE 1 


Y tee ee: yy 
| fe ee een CARTER DISC SEPARATORS 


F 
You can size free-flowing materials with Carter 
Disc Separators much more accurately than you 
can with screens. That’s because Carter discs size 
by length differences. In each disc there are hun- 
dreds of under-cut pockets which lift short ma- 
FOR ACCURATE LENGTH terial and reject long material that does not fit 
into the pockets. Fig. 1 shows how material flows 


SIZING OF FREE-FLOWING | isthe cmetiastisdewnnf S 
GRANULAR MATERIALS ter cf aiscs end in the diameter of the discs, and 


there is a wide range of pocket sizes and styles. 


CARTER PRECISION 


mA GRADERS For Sizing by 
UNI-FLOW Thickness or Width 
CYLINDER SEPARATORS re tee adhe aces 


While Disc Separators perform of the perforated cy tinders used 
precise separations, Uni-Flow in Carter Precision Graders, 
Cylinder Separators are recom- these machines make separa- 


mended when you need less . 
re ay or more Sexibllity. In ae oO eae ; #4 mend Placing the paisa at the 
the Uni-Flow Separator the hitherto unobtainable. Thick- bottom of the recess causes the 


material is lifted by semi- ness separations are made by ene ee AF pag alee 


a sdeediiewamame slots at the bottom of grooves perforations. 
The operator controls the sepa- in the cylinder. Width separa- 


ration by raising or lowering ' tions are made by 


the separating edge (C) of the 
trough (B) into which the lifted recessed round perfor- 


material falls. ations in the cylinder. 


FREE TESTING You are invited to send— 
or bring—samples of your materials to the Hart- HART-CARTER CO. 
Carter laboratory for free testing. (Ask us about 

the size sample required.) Results will be kept con- 661 19th Avenue N.E., Minneapolis 18, Minn. 
fidential. Knowing your requirements, Hart-Carter Phone: Sterling 9-2417 

will recommend the machines you need. Hart-Carter 
machines are being used to size such materials as 
polyethylene and nylon cubes, and catalyst pellets. MACHINERY FOR SIZING FREE-FLOWING 
WRITE FOR FOLDERS that describe in detail the GRAIRALAR MATERIALS SY DIMENSIONAL 
sizing methods used by each kind of machine. DIFFERENCES 
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POWER Self- Operating 


TEMPERATURE REGULATOR 


Automatically holds temperature constant at the right point. 
Prevents losses caused by wasteful OVER-heating. 


Has 
Overheat 
Protection 


Easy to 
Install 


Unsurpassed for 
Dependability 


Controls Flow 























Various Valve Bodies and Inner Valves are available. Single and Double 
Seat Valves thru 2” have rugged bronze bodies with bronze union connections 
for quick, easy installation. Bulletin 329 gives information about all types. i 
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Why It Gives 


BETTER CONTROL 


and Saves More Money 


Often repays its cost 3 to 6 times a year 
when used on: 

HOT WATER OUTLET a Water Heaters 
‘ieee ce" Industrial Processes 
Ct a a 


water pias 
EATER Fuel and Crude 
Oil Heaters 


POWERS No. 11 
REGULA 


Heat Exchangers 





Air Come SssOrs 
Diesel Engines 


ONLY POWERS No. 11 REGULATOR 
Offers ALL These Advantages 


@ Simple, sturdy construction. Materials 
used are corrosion resistant. 


@ Powers bellows has 50% more power 
than used in the majority of regulators. 
The heart of a self operating regulator is 
its bellows. Powers with its 50% greater 
effective area gives better control and its 
durable 2 ply bellows outlasts ordinary 
single ply bellows. 


@ Valve stem lubricator with silicone grease 
aids easy movement of highly polished 
stainless steel valve stem and reduces dry- 
ing out of packing. 


@ BETTER CONTROL results from Powers 
powerful bellows and minimum of valve 
stem friction. 


@ 60°F. temperature ranges available with 
accuracy of +1°F. on some processes and 
2 to 3°F. on others. 


@ Rugged bronze valve bodies with bronze 
union connections, for single and double 
seat valves thru 2”, reduce installation 
time and labor. Larger sizes have flanged 
iron body valves. 


@ Powers Nationwide Service and 24 Hour 
Delivery in the U.S.A. are important time 
and money saving advantages. 


4 @ Indicating Regulator 

| with easy to read 4” dial 

thermometer helps adjust 

the regulator and check 

temperature at the bulb. 

Various dials and ranges 
are available. 

Right type and size of 

valve is important for 

good control. May we help 

you make the right se- 

lection? Benefit from 

POWERS more than 60 years experience 
with self-operating regulators. 

Call our nearest office or write us direct 

for Bulletin 329. 


THE POWERS REGULATOR CO. 
Skokie, Ill. | Offices in Chief Cities in U.S.A. 
Canada and Mexico | See your phone book 


Automatic Temperature and Humidity Control 
Established 1891 
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Water Treating Plant 


ees = Me 


Crude Sulphur 


for Industrial Use 


properties 
4 


Texas Gulf Sulphur Co. 


75 East 45th Street *+ New York 17, N. Y. 


e NEWGULF, TEXAS 
Producing Units e MOSS BLUFF, TEXAS 
e SPINDLETOP, TEXAS 
e WORLAND, WYOMING 
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Give your product a SAFE SENDOFF 
Use CHIMSAN LOADING ARMS 


Consolidated Chemical Industries is safety con- 
scious! They use Chiksan loading arms for tank 
car loading of sulphuric acid. 
To assure complete safety in your loading opera- 
tions, CHIKSAN manufactures loading arins and ball : j 2 eS 
b P wivel iointe froin the aniee materiais used Chiksan Swivel Joints rotate 360° in 1, 2 and 3 planes, 
, caring 8 : J ; ; handling air, hydraulics, fuels, oils, water and other fluids. 
in the piping systems. Steel, malleable iron, nickel- 
bronze, stainless steel and special alloys are used... 
meeting most chemical requirements. CHIKSAN ball- 
bearing swivel joints speed the loading and unload- 
ing of both liquids and gases... safely. Send for 


your copy of our free catalog which shows complete 
CHIKSAN lines and standard loading arm designs. 
WRITE DEPT. 124 FOR CATALOG 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION | 


CHIKSAN COMPANY, Brea, California * Chicago 3, Illinois * Newark 2, New Jersey * Well Equipment Mfg. Corp., 


(Division) Houston 1, Texas * Chiksan Export Co., Brea, California; Newark 2, New Jersey * Chiksan of Canada, Ltd., Edmonton, Alta. 
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THIS 
TURBINE 


so AO at la 





EXCHANGER 





equal efficient, high-speed operation 


This General Electric high-speed Turbine is used to drive modern compressors and 
blowers at 7000 rpm and up. At such speeds, thorough lubrication is obviously needed. 
Factory-installed by G-E, a Ross Exchanger keeps lube oil temperature within 
recommended limits. As a result, gears and bearings always 


receive sufficient lubrication at the correct viscosity. 
Rugged, dependable Ross Exchangers are components of numerous makes of 


turbines. In fact, they are used throughout the chemical and refining 
industries to control oil temperatures for engines, speed increasers, 


compressors, torque converters and many other types of major equipment 
Combining high thermal efficiency and extreme ruggedness, 
pre-engineered and fully standardized Ross Exchangers are available in a 
wide range of sizes to meet most requirements. 
For complete detailed information, request Bulletins 1.1K5 and 2.1K5. 


ROSS HEAT EXCHANGER DIVISION 
of 
American - Standard 
1411 WEST AVENUE © BUFFALO 13, N. Y. 
In Canada: Kewanee -Ross of Canada Limited, Toronto 5, Ont. 
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a new source —a 


New plant, new product, new high standard 
of quality . . . that’s the quick story of 
National NADONE. Users everywhere tell 
us that it makes exceptionally light-colored 
resins of very high quality. 


If you now use or may use cyclohexanone as 
a solvent or reactive intermediate, we would 


NATIONAL ANILINE DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Boston Providence Charlotte Chicago San Francisco Atlanta 
Portland, Ore. Greensboro Philadelphia Richmond Cleveland 
los Angeles Columbus, Ga. New Orleans Chattanooga Toronto 











like you to receive a working sample of 
NADONE so that you can find out for your- 


self how fine it really is. 


We'll also be glad to send you our 24-page 
Bulletin I-19, now being printed, giving 
properties, reactions and a very inclusive 


bibliography. Use the handy coupon below. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Please send copy of Technical Bulletin I-19 





NAME 





POSITION 


COMPANY. 





ADDRESS. 
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M ooo hey Chemical 
~ In the Future of 
Defense 


Lithium is nothing new. The 
element was discovered nearly 140 
years ago, but lay dormant. As 
late as World War II, only two 
significant applications utilizing 
Lithium existed; both were mili- 
tary: Lithium Hydride as a hydro- 
gen carrier in air-sea rescue kits; 
Lithium Hydroxide for multi- 
purpose greases. 

Today, Lithium serves Amer- 
ica’s defenses on the ground, in 
the air, and over and under the 
sea. You will find Lithium used 
in low temperature dry cell bat- 
teries, in the deicing of parked 
aircraft, in the air conditioning 
of naval vessels, in low tempera- 
ture, all-purpose greases to men- 
tion but a few. 

The future of Lithium in war, 
or in defense of peace, is infinite 
—no one can gauge it. Propellants, 
new high temperature alloys, cer- 
mets, chemical processes—all hold 
promise of great developments to 
come. You are invited to explore 
this treasure house of the present 
—and the future—with us. 


.. trends ahead in industrial 
applications for Lithium 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2505 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota * Bessemer City, North Carolina » Cat Lake, Manitoba * Amos Area, Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh « Chicago « CHEMICAL PLANTS: St. Louis Park, Minnesota « Bessemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 
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CHALLENGE! 














Engineers Who Know Their 
Business Will Want to Make 


DO 








it Their Business To Hear 


























The Full Story Of 
Chemstrand = Where The 
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Future Has Just Begun! 
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WRITE TODAY ir you think you can 














qualify for a position on Chemstrand’s team. 























TECHNICAL PERSONNEL MANAGER, Dept. CHE-2 
The Chemstrand Corporation 

Decatur, Alabama 

Gentlemen: 

It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial, 

textile and instrument engineering. 


I am a graduate engineer. 
Please send me information concerning the ground floor 
opportunities at Chemstrand. 





NAME 








STREET 
ZONE STATE 

















NEW AUTOCLAVE “DISPERS SIMAX”. 


The Answer to Maximum Gas ee 


Extensive tests at the: University of Pennsylvania hase shown that this 
device will decrease reaction time many fold and in a great many cases 

is expected to result in reactions taking place at lower pressures, which 
would mean lower costs for plant size equipment. The drawing at the 

_ left shows how the @& “Dispersimax"’ works. The hollow rotating shaft is 
provided with inlet ports above the liquid level-and outlet ports at the 
impeller. Rotating impeller blades at the bottom of the shaft create a 
suction which circulates the gas continuously down through the shaft and 
out through the liquid with its suspended catalyst. 


e of Autoclave Engineers constant search to 
. Write for Bulletin No. 1254. 











AUTULLAVE ENGINEERS 


2930 WEST 22nd STREET e ERIE, PENNSYLVANIA 


April 1956—CuemicaL ENGINEERING 











if this Is your 
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If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 

play your products, inform 

the public of your operations, 

attract key personnel to your 

plant, train employees, and perform 
any of the other communicative, 
functions vital to your business. . . 


this is your 


Ren at aaa aod 
oe ‘ 





i 


vay: he 


The McGraw-Hill TECHNICAL 

WRITING SERVICE has a staff 

of more than 150 highly-trained 

writers, editors, and illustration 
specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals, 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical and 
Business publications, 


This service is available through ad agencies, 


Write e Phone 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36, N. Y 
COT Ts lelag-me oc 101010) 
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WHERE 
To Buy 


Featuring additional Equipment, Ma- 
terials, Supplies & Services for 


the Process Industry 

















RUBBER 
LININGS 
THAT 
RESIST 
CORROSION 


Acme Fisher corrosion-preventing rubber 
lining and covering can be applied to 
almost anything. You can depend on get- 
ting the correct formulation to provide the 
highest degree of protection and at the 
correct price. 

Write for price list on rubber lined pipe 
and fittings. For special jobs write, wire or 
call for quotation. 


Acme Fisher Division 


Broadway Rubber Corporation 
Louisville, Ky. 








WEIGH MATERIALS 
WHILE CONVEYING 


with the 
MERRICK WEIGHTOMETER 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 


TANKOMETER «“& 


TANK 
CONTENTS ANY DISTANCE AWAY 














INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON, WN. J. 


CHEMSTEEL company. ine 


501 Chemsteel Bldg., Walnut St., Pittsburgh 32, Pa 











Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring. 


SBWVIVesVe—esesVasesssea 


STATE... ‘yy 
~LaA Raab aanEaREaLEa REA RADRSS SD? 


om 





EMPLOYMENT OPPORTUNITIES 


The Advertisements In this section include all employment opportunities —executive, management, technical, selling, office, skilled, manual, ete. 


Positions Vacant 


Positions 


Part Time Work 


DISPLAYED 


The advertising rate is $23.25 per inch yp BA gay KA 
pearing on other than a contract basis. Contract rates 


on request. 


An edvertising inch is measured %” vertically on a column—3 
columns—30 inches to a page. 


Subject to Agency Commission. 


—y). 


Civil Service Opportunities 
Wanted Selling Opportunities Wanted 
Selling Opportunities Offered 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$1.80 per fine, minimum 3 lines. To figure advance payment 
count 5 average words as a line. 


Box Numbers—counts as 1 line. 


Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 
Not subject to Agency Commission. 


Send NEW ADS to CHEMICAL ENGINEERING, 330 W. 42nd St., N. Y. 36, N. Y. for May issue closing April 3rd 








Chemical Engineers 
and 


Chemists 


B.8., M.8S., Ph.D., with 0-10 years experience re- 
quired by progressive medium size chemical com- 
pany 30 miles north of Pittsburgh, Pa. Research 
and Development openings in new challenging field 
of chemistry. 

Engineers Needed for 
Process design and development 
Pilot Plant design and operation 

Material and economic evaluation 


Chemists Needed for 


Research in Physical, Organic, Inorganic, Analyt- 
ical Chemistry Experience in vacuum techniques 
desirable. Excellent opportunity for original re- 
search in Infra-Red, X-Ray diffraction, Mass Spec. 


Callery Chemical 
Company 
Callery, Pennsylvania 








PROCESS DESIGN ENGINEERS 


and contracti 


frm has yor pay — te Ges oa 





residential areas. 


All replies are confidential. Send details of educa- 
ag experience, expected salary, and photograph 


E. A. Kolner 
ARTHUR G. McKEE & COMPANY 


2300 Chester Ave., Cleveland 1, Ohio 





REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 
LOS ANGELES: 1125 W. 6th St. (17) 








POSITIONS VACANT 


Graduate Engineers, Preferably chemical for 
both headquarters consulting and field sales 
work. For sales, should have 3 or more years 
successful record. For consulting, young men 
preferred so that our business can be taught 
and they can move up. Write P-9197, Chemi- 
cal Engineering. 


Assistant Chief Engineer, age limit 45. Must 
be graduate mechanical, chemical or civil en- 
gineer with natural mechanical ability, excel- 
lent practical and supervisory and some con- 
struction experience, for charge under Chief 
Engineer of all shops, foundry, mobile equip- 
ment including loading, marine, railway and 
construction; maintenance and repair of all 
types of equipment; 7200 KVA diesel gener- 
ating plant. Mine and mill 2600 tons/day. 
Flotation Mill Copper. Salary open. Foreign. 
With initial letter send full experience, refer- 
ences, age, marital status, number and age of 
children. Reply: Cyprus Mines Corporation, 
Suite 1206, 523 West Sixth Street, Los 
Angeles 14, California. 











Wanted Chemical Engineer with experience 
in contact Sulphuric Acid manufacturing for 
Michigan area, under 30 yrs of age; send 
photo, resume of experience and salary ex- 
pected. P-9333, Chemical Engineering. 


Wanted—Small manufacturer of waterproof- 
ing materials and masonry treatments desires 
to contact chemical engineer who will act in 
advisory or research capacity on a “side 
line’ basis. Must know Portland Cement 
technology and be located near New York 
City. Answer with complete education and 
practical experience data. P-9447, Chemical 
Engineering. 








Wasted: Chemical Engineer with sales ex- 
perience by well established manufacturer of 
filtration & process equipment. Salary & 
commission. Location: Eastern U. S. Excel- 
lent opportunity send complete resume of 
education and experience. be 2 rae, Corp. 
Eimco Building 51 South St., 


EMPLOYMENT SERVICES 











Salaried Positions $5,000 to $35,000. We 
offer the original personal employment serv- 
ice (established 46 years). Procedure of 
highest ethical standards is individualized 
to your personal requirements. Identity cov- 
ered, present position protected. Ask for 
particulars. R. W. Bixby, Inc., 553 Brisbane 
Bldg., Buffalo 8, N. Y. 


SEE CHEMSTRAND’S AD ON 
PAGE 403 OF THIS MAGAZINE 


Positions available for 


ENGINEERS 
(Chemical, Mechanical, Metal- 


lurgical, Textile, Industrial, In- 
strument and Civil) and 


CHEMISTS 


(Organic, Physical, Analytical 

— Instrumental and Wet 

Method, Textile Chemists.) 
Write to Technical Personnel Department 


THE 


CHEMSTRAND 


CORPORATION 
Decatur, Alabama 








CHIEF POWER ENGINEER 


Must be qualified to supervise about ed 
men on all p lectri 

distribution end power plant equipment for 
a corrugated board paper pulp mill. Loca- 
tion: Midwest. B.S. E.E. and/or equivalent 
in experience. CONFIDENTIAL. NO OBLI- 
GATION. State acceptable starting salary. 


A top opportunity. 


hl lated to 





Send detailed resume to C. R. Logsdon Co., 
Personnel Consultants to Paper Industry, 
19 W. Jackson Bivd., Chicago 4, Ill. Refer 
to position number J-8917. 








POLMERIZATION SUPERVISOR 


per x or chemical engineer, peasy experien 
P.V x ite 
'ost- 


P-9448, weer wag inesetng, 
330 W. 42 St., New York 36, N. Y. 











SALES ENGINEER 
WANTED 


Leading manufacturer of drying equip- 
ment for the process industries has an 
opening for a man having five to ten 
years sales and engineering experience 
on Spray Dryers. Knowledge of varied 
applications of spray dryers and college 
background desirable. Send complete 
resume to 


P9506, Chemical Engineering 
330 W, 42nd St., New York 36, N. Y. 








CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 
Call, write 


ire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 


220 State St. \e 
So. " fa. a Chicago 4, 








ASSISTANT TECHNICAL DIRECTOR 
Young physical chem with 

administration. will immediately become part bi 
management team for rapidly growing chemical & 
metal manufacturer. Starting salary $! wane y 
000. Ageaey fee & relocation expense assum 


employer 
MONARCH PERSONNEL 
28 E. Jackson Bivd. Chicago 4, Ill. 














When 
Answering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single ly to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 
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EMPLOYMENT OPPORTUNITIES 








DU Pdnr} 


NOW O 


E. 


CAREERS 

with Responsibility — 
Challenge — 
Recognition 


The Engineering Service Division of du Pont’s Engineering Department provides other 
units of the company with consulting service and technical assistance in increasing 
capacity and yield, in reducing investment and operating costs, and in improving product 
quality and plant efficiency. Long-range career positions are immediately available in 
this division to qualified graduate engineers experienced in these specialized technical 


areas: 


GRINDING 


This position requires extensive knowledge of fine 
particle technology and broad experience with size 
reduction operations and equipment. The successful 
applicant will be called on to provide competent tech- 
nical advice on: grinding in liquid media, dust collec- 
tion and screening, size classification, equipment 
evaluation and selection, modification of existing 
equipment for unusual and special grinding problems, 
and handling of finely ground materials. Problems en- 
countered will provide opportunity for developing new 
concepts and extending the known technology. 





PROCESS ANALYSIS 
AND EVALUATION 


Duties are: Assistance in the preparation and analysis 
of basic information for design of operating units and 
supporting facilities in order to obtain optimum per- 
formance with minimum investment and operating 
costs; preparation of flow sheets; evaluation of pro- 
cess alternatives; selection and approximate sizing 
of equipment; and establishment of heat and material 
balances. Position requires five or more years of ex- 
perience in equipment selection, economic evaluation 
of processes, and development of information for 
design of industrial facilities. 


{ 


4 


é 


HEAT TRANSFER 


Duties include: trouble-shooting on equipment, such 
as pipe line reactors, fluidized solids reactors, and 
film driers, where heat transfer is one controlling 
factor; selection of equipment, such as heat excnang- 
ers, evaporators, furnaces, and driers; evaluation of 
equipment to determine optimum alternatives; and 
theoretical analysis of problems in heat transfer in 
proposed equipment for new applications. Other typical 
heat transfer problems encountered involve reboilers, 
inert gas generators, direct fired production furnaces, 
and indirect fired retorts. 








APPLIED REACTION KINETICS 


Successful applicant will: assist research and develop- 
ment groups in planning experimental work to study 
reactions in the development of new processes, and 
products; recommend types of laboratory equipment, 
conditions for the experiments, and data to be ob- 
tained; interpret laboratory and semi-works data; and 
use these data to specify size and type of plant equip- 
ment and operating conditions. Will also investigate 
possibilities of increasing capacities and yields 
through modification of existing plant equipment or 
operating conditions. 











FLUID FLOW 


This position will require extensive experience with 
very complex fluid flow problems, such as are encoun- 
tered in the following types of equipment: distillation, 
dust collecting, filtration, grinding, drying, materials 
handling, absorption-extraction, and agitation and mix- 
ing. Successful applicant will develop specialized 
equipment such as jet reactors, jet compressors, jet 
absorbers, and pipe line reactors, and provide technical 
advice on fluid flow problems involved in handling 
slurries, plastics, highly viscous polymers, dispersion, 
and semi-solids. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
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FILTRATION 


Position requires broad and extensive knowledge of 
applications of techniques for separating liquids and 
solids, such as filtration, centrifuging, sedimentation, 
wet-screening, liquid cyclones, etc. Duties include: 
trouble-shooting on existing equipment; increasing 
capacity and improving performance; evaluation of 
alternative equipment; specification of filtration in- 
Stallations; and selection of auxiliary equipment such 
as vacuum pumps, agitation equipment, and mist sep- 
arators. A major responsibility is to keep informed on 
latest technological advances in the field. 





Mr. J. C. Costello, Jr. 





INTERVIEWS IN NEW ORLEANS 
May 6-7-8-9 (Sun-Mon-Tues-Wed) 


For appointment, please call 
MAgnolia 2371 








Or you may send lete résumé, including details 
of education und experience, to: 


Mr. J. C. Costello, Jr. 


Engineering Department 





ALG vy 5. pat OFF 
Better Things for Better Living 
++sthrough Chemistry 


E. |. du Pont de Nemours & Co., Inc. ¢ Wilmington 98, Delaware 
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EMPLOYMENT OPPORTUNITIES 





PATENTS 


Petroleum company has the following positions available in 
Cleveland, Ohio, in a small but expanding patent division of 
a research- and patent-minded organization: 


1. Patent attorney with sufficient experience in chemical 
applications to work with minimum supervision in prepar- 
ing and prosecuting applications before the Patent Office 
and proceedings in which they may become involved. 


2. Chemist or chemical engineer with at least BS, recent 
graduate, as trainee in patent division. Night law school 
available with generous company contributions towards 


law school courses. 


3. Chemist with some research background for work with 
research division in liaison with patent attorneys. Some 
experience in this area essential, and preferably in the 


petroleum industry. 


THE STANDARD OIL CO., (Ohio) 
Reply to E. G. Glass, Jr., 1737 Midland Bldg., 
Cleveland 15, Ohio 


CHEMICAL ENGINEERS 


Chemical pies. located in South Charles- 
ton, West tginia, producing chlorine, 
caustic soda, ‘mae ‘pisulphide ond related 
ic compounds, has chal- 
lenging openings. for: 


PROCESS DEVELOPMENT ENGI- 
NEERS with up to eight years experience 
in development, research or operating 
work to carry out studies to improve ex- 
isting operations, design and assist in the 
start-up of new operations. 


PERATING SUPERVISORS for re- 
sponsible rotating shift supervision in pro- 
duction areas. Chemical engineers or 
chemists with one to four years experience 
preferred. 


MAINTENANCE ENGINEERS with up 
to 15 years supervisory or staff experience 
in chemical plant maintenance work. 


PROJECT ENGINEERS with up to ten 
years experience in technical supervision 
of construction projects and process de- 
sign necessary for the preparation of en- 
gineering drawings and in the direction of 
field installations. 





All aaptlonate replying should have potential for 
ne = Please send resume and salary require- 
n 


WESTVACO CHLOR-ALKALI DIVISION 
FOOD MACHINERY and CHEMICAL CORP. 


Drawer 8127 
South Charleston, West Virginia 
Attention: Department 6 











DESIGN ENGINEERS 


You can fill a desirable permanent position 
in McKee’s enlarged Refinery, Metals or In- 
dustrial Divisions. Our expansion program 
gives you excellent opportunity for ad- 
vancement in one of the world’s largest en- 
gineering firms. 

World-wide McKee operation offers you 
wide choice in the design of Petroleum 
Refineries, Chemical Plants, Blast Furnaces, 
Stee! Plants, Sintering Plants and Industrial 
Plants in the following fields: 


PIPING LAYOUT, STRUCTURAL 
STEEL, CONCRETE, PROCESS 
HEATERS, EQUIPMENT SPECIFI- 
CATIONS, LAYOUT AND PROC- 
ESS DESIGN. ALSO PIPING AND 
ELECTRICAL DRAFTSMEN. 


You get top compensation, the security of 
a life-long pension, paid vacations, bene- 
fits of insurance, hospitalization, sick-leave 
pay and training program. 

You'll work with modern equipment in large 
air-conditioned quarters. Free parking on 
premises. 

Cleveland has attractive residential areas, 
excellent schools and colleges for you and 
your family. McKee makes generous trans- 
portation and moving allowances. 


PROCESS ENGINEER 


Excellent career opportunity for young 
versatile ChE with rapidly expanding in- 
dependent oil company. 


Experience: 2-5 years process experience in 
manufacture of liquid organic chemicals; 
preference will be given for styrene experi- 
ence. 


Primary assignment: process duties on new 
multi-million dollar chemical plant sched- 
uled for December completion. 


Please address complete resume, academic 
record, salary requirements to: 


Manager of Manufacturing 


COSDEN PETROLEUM CORPORATION 


Big Spring, Texas 


EXCEPTIONAL 
ENGINEERING 
OPPORTUNITY 


The Liquid Carbonic Corporati has a 
position available for a project engineer 
who desires achievement and advance- 
ment with an expanding and 

leader in the chemical field. lob can 
definitely lead to responsibilities in man- 
agement. 

The position requires a graduate chemical 
in proces with five to ten years’ experience 


ent specifi- 
ms, instrumentation, etc. 








@ man must 
~¥ capable handling a broad range of 
wo Eo ne Sg 

Please submit complete resume, including 
details of education and experience, salary 
requirements, and, if possible, a recent 
photograph. All replies will be treated 
with strict confidence and you will receive 
an immediate reply. 


PERSONNEL DEPARTMENT 


THE LIQUID CARBONIC CORPORATION 


3100 SOUTH KEDZIE AVENUE 
CHICAGO 23, ILLINOIS 








EXCEPTIONAL OPPORTUNITY FOR 
PROCESS DESIGN ENGINEERS 


Large eastern chemical industrial concern 
has openings at Niagara Falls, New York 
for process design engineers with B.S. or 
M.S. degree in chemical, electrical, or me- 
chancial engineering. Responsibilities will 





Write for an interview giving ti 
and experience. No age limitations. All let- 
ters kept strictly confidential. Write today 
to: 


Edward A. Kolner 


ARTHUR G. McKEE 
& COMPANY 


2300 Chester Avenue 
Cleveland 1, Ohio 








involve sufficient knowledge to translate 
pilot plant and process development infor- 
mation into full scale plant design. Elec- 
trical engineers with rectifier experience 
helpful. Prefer five years industrial experi- 
ence. Excellent facilities, salary and oppor- 
tunity above average. 


Your reply will be held confidential. Include 
age, education, experience, and salary re- 
quirement. Our employees know of this ad. 


P-9368, Chemical Engineering 
330 W. 42 St., New York 86, N. Y. 


CHEMICAL ENGINEERS 


Expanded activities require additional ye 
in our plants and on our central staff. For the 
engineer who is inclined toward development and 
process investigation work leading to pro 
duction responsibilities, this is an excelien 

tunity to be in the right place at the rigt 
We yor Ae pare, gosntons, im our Demopol 

dge, N. an 





stating education, ex ifica’ 
expected giving complete details in first letter. J 
communications will be answered and will be held 
in strict confidence. Address: 


THE BORDEN COMPANY 
Chemical Division 
BAINBRIDGE, N. Y. 


Attention: D. R. Long 














CHEMICAL ENGINEER 
For control laboratory and supervising general 
plant operations on evening = eac! 
branch plants of national manufacturer. Plants to- 
cated in Camden, N. J. and Charlotte, N 
choice of location. Age Cee 24 to 35. Ly 


age, educa‘ perience and salary ex 
Recent cnapenet it "available. Replies contd ential. 


P- 1050, Chemical 
330 W. 42 St., New York 36, NY. 
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EMPLOYMENT OPPORTUNITIES 


Procter & Gamble Physical Chemists or Inorganic Chemists 


needs for investigation of gas-solid reactions, chemical thermo- 
dynamics, reaction kinetics, surface chemistry and solid state 


CHEMICAL physics. Chemistry majors at Phd, MSc and BSc will be con- 


sidered for these positions. 


E N G I N E E 8 S$ Chemical Engineer § for advanced process develop- 


a ment work in Pilot Plant and Production Plant scale testing. 
(Graduated within last 10 Years) Positions are in our process development program aimed at 
e Permanent positions in Chemi- more efficient and more econom- 


cal Process Equipment Design . ; 
and Application and other En- ical production of nuclear fuels for 


gineering Fields. the various types of nuclear re- 
actors now in operation and under 


e Salaries commensurate with Positi i i 
: : : : ositions also , 
education and industrial experi- . consideration 
ence. available for 


Analy tical Chemists, For Prompt | and complete infor- 


e Opportunities to Ww wi ; ; e of edu- 
1 ve : : eo with * Ceramic Engineers, cation and experience to Em- 
eading chemical processing joey ployment Supervisor 
company—rated as one of the Statisticians, . 


nation’s three best-managed Metallurgists, and 
companies by the American In- F 
stitute of Management. Metallurgical 


Engineers. 


For application form and further NATIONAL LEAD COMPANY 


information write 











CONTRACT ‘ OPERATOR 
Mr. J. E, Gale Fernald Atomic Energy 2 Commission Project 
Head of Employment P.O. BOX 158 MT. HEALTHY STA, CINCINNATI 31, OHIO 


Engineering Division 
The Procter & Gamble Company 
Cincinnati 17, Ohio 

















Development and WANTED HEAT TRANSFER ENGINEERS 
Application TECHNICAL EDITORS SELLING OPPORTUNITIES 


To provide for its continued growth ‘ ' 

e : ® ” . f 

En neers Chemical Week is seeking twe addi- jo branch ng pny of tune Weare 
4 tional assistant editors — preferably experience in heat exchanger design. Long 


i i i ‘i established firm offers challenging opportun- 
chemists or chemical engmeers with two ity to sell widely used heat transfer product 


ey ere ren to three years business experience. Es- whose sale involves technical ingenuity and 

sential: Ability to meet people, dig out initiative. Salaried position with incentive 

facts, interpret them intelligently and advantages. Must be free to relocate. Reply 
it 1 idly. Pl b in confidence giving complete resume and 

write lucidly. Please submit resume to: expected salary. 

pany needs several young chem- PERSONNEL DIRECTOR 

MeGRAW-Sit. PUBLISHING co. P-8972, Chemical Engineering 


io WwW. D ST. 520 N. Michigan Ave., Chicago 11, Ill. 
new YORK 36, N. Y. 





Major multi-plant chemical com- 


ical engineers, age to 35, who are 








interested in working in broadly 
diversified areas of engineering de- 








velopment and application. Prin- 


cipal duties include aiding plant 


operating, technical, and research HH 
personnel in problems requiring | 


technical Leneniges oe spamindts i tial Enginee ring an + Cuiateieiien Compety tin 
for solution. Salaries attractive. | an experienced Project Engineer with several years of 
Rate of advancement dependent Hi petroleum engineering background for work in the Mid- 
only on engineer’s own perform- Hi west. 


ance, demonstrated ability, and lH This man must be capable of taking complete charge of 
productive ambition. | a job, supervise layouts and design, select plant equip- 
| ment, and maintain amiable customer relations. 


In applying furnish a detailed resume of your education, 
experience, references and a recent snapshot if avail- 


Please submit detailed résumé, HII able. Salary open. 
I- iH] 
a! CON PLT Oe ie: HII P-9421 Chemical Engineering 


520 N. Michigan Ave., Chicago 11, Ill. 











P-1114, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 











(Additional Employment Advertising Continued on following page) 
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SEARCHLIGHT SECTION 


PPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED ———RATES——— DISPLAY 
$1.80 a line minimum 3 lines. To figure ad- The advertising rate is $16.95 per inch for all 
RTUNITIES — payment count 5 average words as a 
ine. 


advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

BOX NUMBERS count as one line additional in 

undisplayed ads. 


AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns—30 inches 
DISCOUNT of 10% if full payment is made in —fo @ page. 
advarce for four consecutive insertions of undis- 
played ads (not i 


EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed le. 
Send NEW ADVERTISEMENTS to fe Y. Office, 330 W. 42nd St., N. Y. 36, N. Y. for May issue 
closing April 3rd 


— WANTED — 


SURPLUS LOTS 


VALVES & PIPE FITTINGS 


(Continued from preceding page) 























WANTED 


CHEMICAL ENGINEERS 


For process development and 


production work. Two to five 
years’ experience preferred. 
Modern expanding chemical 
manufacturing plant in New 
Martinsville, West Virginia. 
Long-range multi-million-dollar 
expansion program now in 
progress. Modern research and 
development facilities just com- 
pleted. Excellent opportunities. 


Write 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


New Martinsville, W. Va. 


Attention: Industrial Relations Dept. 


Unused—Any Type—Any Quantity 
PRUDENTIAL PLUMBING PRODUCTS 


Newark 2, N. J. 


Foot of Centre Street 


MArket 4-2277 











WE HAVE CLOSED DOWN AND 
ARE RECLAIMING FOR SALE OUR 
TALLANT, OKLAHOMA CHEMICAL 
PLANT WHERE FORMALDEHYDE, 
ACETALDEHYDE, METHANOL, AND 
OTHER CHEMICALS WERE MADE. 
INVENTORY AVAILABLE UPON 
REQUEST. 


CITIES SERVICE OIL 
PARTRIDGE, 
BARTLESVILLE, OKLAHOMA. 


WANTED 
ELECTROCHEMICAL PROCESS 


We have available 1500 KW 
Direct Current Generating 
Equipment suitable for 
Electrolytic Process Work. 


CW-9473, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 











CHEMICAL ENGINEERS 


Our expanding CHEMICAL DIVISIONS 
are major producers of a diversified 
line of industrial and agricultural 
chemicals. We have plants in 


New York 

New Jersey 

Maryland 

West Virginia 
California 


Openings with unusual opportunities 
for growth are available for qualified 
men with and without experience in: 


Please send complete resume of A training, 


experience and employment interests 


Technical Personne! Manager 
Chemical Divisions 


FOOD MACHINERY and CHEMICAL CORP. 


N. Y. 17, N. Y. 


161 East 42nd St., 





WANTED 
CONTACT SULFURIC 
ACID PLANT 
25-100 Ton Capacity 


W-9578, Chemical Engineering 
68 Post St., San Francisco 4, Calif. 


WANTED—SURPLUS 
Chemicals—Dyes—Drugs 
Colors—Pigments—Oils—Waxes 


an 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, NY 














All Kinds of Oil Refinery and 
Chemical Equipment, alse Tanks 
Write — Wire — Phene 
Weinstein Co., Div. ¥ Surplus & 


Salv: Co. 
610 West oth Strest Jamestown, Now York 




















410 


CUSTOM REFINING 


pater FACILITIES . .. 
AVAILABLE 


WANTED 


y/ CHEMICAL & 
ENGINEERING CO., Inc 


Box 426, Union MUrdock 6 5252 


WANTED TO BUY 
ONE 8 x 10 USED PEBBLE MILL 
SUITABLE FOR WET GRINDING 
Write Full Particulars to 


W-9411, Chemical Engineering 
620 N. Michigan Ave., Chicago 11, Ill. 











Watch— 
the Searchlight Section 
for 
Equipment Opportunities 











April 1956—CuemicaL ENGINEERING 





SEARCHLIGHT SECTION 





FOLLOW THE ROUTE @=3 the, 
TO REAL SATISFACTION Pore pitt 


~ BUY BRILL “ne 





DRYERS 

1—Vulcan 8’x125’ Rotary Kiln. 

2—Vulcan 6’x40’, 54’x50’. 

3—Link Belt 3°10’x12”, 5’2”x20', 7'5”x 
20’ S/S. 

4—Devine #27 double door Vacuum 
Shelf 17—59"x78”" shelves. 

1—Devine Vacuum six 40x43” shelves. 

1—Struthers-Wells 5’x15' nickel Rotary 
Vacuum. 

1—Devine 5’x10’ Steel Rotating Vac. 

2—Stokes 30”x8’, 3’x15’ Rotary Vac. 

1—Louisville 38x25’ Rotary Steam 
Tube. 

4—Buflovak Double Drum 42”x120", 
42x90", 36x84", 32x90". 

1—Hersey 18x12’ Rotary Hot Air 304 
S/S complete with all accessories. 

2—Buflovak 6’ and 3’ dia. Crystallizers. 

FILTERS 

2—Oliver Rotary, Monel 8’x10’, 3’x2’. 

1—Feinc 5’x7’ S/S Rotary Vac. 

1—Feinc 5’x3’ Monel, Rotary Vac. 
String. 

1—Feinc 3’xl’, 316 S/S Rotary Vac. 
String. 

1—Oliver 5‘3”x3’ rubber lined Rotary 
Vac Precoat. 

2—Sweetland #12, 72 and 36 leaves. 

4—Sweetland #3, #5, #7, #10. 

2—Sweetland #3, S/S shell and 
leaves. 

1—Niagara 53 sq. ft., 304 S/S. 

1—Shriver 42" P&F 40 chambers. 

3—Shriver 36” P&F 42 chambers. 

2—Shriver 30° P&F 30 chambers. 

6—Sperry 24” P&F 16 chambers. 

2—Sperry Aluminum 30x24”. 

PULVERIZERS—CRUSHERS 

2—Ball & Jewell #142, #2 Rotary Cut- 
ters. 

1—Devine 5’x10’ steel jacketed Mill. 

4—Hardinge Mills 4¥2’x16", 6x22”, 
7'x36". 

1—Raymond #40 Imp. Mill, 304 S/S. 

4—Patterson 6x8’, 5x6’, 3’x4’ brick 
lined Pebble Mills. 

1—NEW Patterson 6’x8’ porcelain Peb- 
ble Mill 50 HP. 

1—National 6”x12” Plastic two-roll Mill. 

3—Gayco Air Separators 6’, 3°, 18” dia. 

3—Mikro Pulverizers # 4TH. #2. 

1—Fitzpatrick Mod D Comminuter S/S. 


CENTRIFUGALS 


2—AT&M 42” Suspended, 347 S/S. 

1—AT&M 40” Suspended, rubber perfo- 
rated. 

1—AT&M 40” Suspended, steel. 

1—Bird 40” Suspended, rubber. 

3—Tolhurst 40”, 32”, 26” Suspended, 
steel. 

1—AT&M 36” center-slung, rubber. 

1—Fletcher 30” center-slung S/S. 

1—Fletcher 30” Suspended, steel. 

1—Tolhurst 26” Suspended, rubber. 

2—Bird 32”x50", 36”x50” Steel, solid 
bowl Continuous. 

2—Bird 18x28" solid bowl, 310 S/S. 

1—Sharples PN-14 Super-D-Canter, L 

1—Sharples PN-14 Super-D-Canter, 
Monel. 

2—Sharples #C-27, #C-20, S/S Super- 
D-Hydrators. 

2—Sharples #16-P Monel and S/S 
Super Centrifuges. 
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FINAL LIQUIDATION 
BATON ROUGE, LOUISIANA 


1—I.R. Jet Refrigeration Unit com- 
plete 136 Tons 50° F to 45° F. 
1—Patterson 7°'6 Conical Blender 
rubber lined. 

1—Buflovak 6'x5‘6’ Monel Drum 
Flaker NEW. 

1—Pfaudler 250 gal. Hastelloy “C” 
Reactor. 

3—4'x13’ closed 316 S/S Reactors, 
109—3’6", 316 S/S tubes, 150 psi. 

1—2500 gal. 316 S/S jacketed 
Reactor. 

1—Pfaudler 5‘x18’ Horiz. glass lined 


2500 gal. 
1—7500 gal. 316 S/S clad 12’x6’x5’6” 


cone. 
3—Link Belt 316 S/S 18x12”, 
18x10’, 18’x7’ twin screw Con- 


veyors. 
2—Detroit 5 ton Air Hoists. 
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SCREENS 


4—Rotex double and single deck 
40°x120”. 

2—Rotex double and single deck 
40x84", 

1—Patterson single deck 40”x84”, S/S. 

3—Robinson single deck 40x84", S/S. 

3—S. W. single deck 40x84”, S/S. 


MIXERS 


10—Day “Cincinnatus” double arm Sig- 
ma Blade, 660, 250, 100 and 50 gals. 
2—Baker Perkins 100, 50 gal. Sigma 
Blades, jacketed. 
1—Patterson-Kelly 75 cu. ft. Twin Shell, 
S/S. 
2—Robinson 90 cu. ft. 316 S/S jacketed 
powder. 
9—Steel jacketed Powder 50, 225, 265, 
350 cu. ft. 
1—Struthers-Wells 6’x9° S/S jacketed. 
2—Patterson 6’ and 5’ Steel Conical. 
2—Baker Perkins 2 gal. S/S. 
1—Robinson 4000# steel Powder. 
6—Rodgers 400 to 3000# Powder. 
1—Simpson Intensive Mixer #0. 
8—NEW Portable Agitators % to 5 HP. 
4—Day, Ross 8 and 50 gal., Pony. 


TOWERS—REACTORS— 
CONDENSERS & TANKS 


2—8’x12’ Vertical Tanks 347 S/S 5,000 
gal. 42” shell. 
2—Horizontal Steel 
10’x30’, 42” shell. 

8—Towers 7°x25'6", 347 S/S, 6’x63’, 6’x 

*, 5'x96’, 30x70", 24x42’, 12"x30", 

8”x20’. 

4—Buflovak 4000 gal. steel, jacketed, 
agitated Reactors 50 psi. 

1—10,000 gal. Aluminum Storage Tank 
10’x16’x¥2” shell. 

4—Foster Wheeler Karbate Heat Ex- 
changers 188 sq. ft. 

3—Heat Exchangers 100, 200 and 300 
sq. ft., 304 S/S. 

12—Heat Exchangers 50 to 2400 sq. ft. 
Admiralty and steel. 


MISCELLANEOUS 


1—Foster Wheeler Dowtherm Unit with 
super heater, 442 million BTU. 
8—Nash Vacuum Pumps, #H-7, #H-6, 
#4, #2, #LS. #13, #MDS571. 
2—Beach-Russ #50D Vacuum Pumps, 
50 cim. 
20—Durimet, Olivite 316 S/S Duriron 
Centrifugal Pumps 1” to 3”. 
10—Centrifugal Pumps 60 to 2000 gpm. 
motor driven. 
14—Stokes DDS2, D4, “R”, and “T” 
Tablet Machines. 


Tanks 10'x40’, 





IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT 





TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 


EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, N. Y. 
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4 BRILL 


» 
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“a Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. 
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Write, wire or phone us for complete information Send us your surplus equipn t 
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SEARCHLIGHT SECTION 


Late Type Rebuilt Equipment U 
For Immediate Delivery — Great Savings 


MIXERS 


850 gal. Jacketed Mixing Tanks. 

Day 35 to 75 gal. S. J. Imperial Double Arm 
Mixers. 

Day 650 gal. Jumbo S. J. Mixer. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 

Baker Perkins, Day, Readco Heavy Duty, 
2 to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 

Gemco 56 cu. ft. Double Cone Blender. 

J. H. Day 50 gal. imperial S. S. Jacketed 
Double Arm Mixer. 

Day, Robinson, Bailey, 15 to 10,000 Ibs., 
Dry Powder Mixers. 


LABELERS 


Models D and NA4 Knapp Wraparound 
Labelers. 


Resina LC and Elgin Cappers. 

Burt Wraparound Labeler, to gal. 

Pony M, MX, ML, World, Ermold, Pneumatic 
Semi and Automatic Labelers. 

Capem 4-Head Automatic Labeler. 


FILLERS 
Horix and Elgin Rotary Fillers. 
S. & S. G1, G2, G6, HG88 Fillers. 
MRM S. A. Stainless Steel Vacuum Fillers. 
Triangle Elec-Tri-Pak Fillers, all sizes. 
Elgin 5-Head, Hope 1, Filler 2 and 4-Head 
Stainless Steel Piston Fillers. 


PACKAGING MACHINES 
Standard Knapp 429 Carton Sealers. 
Pneumatic Scale Packaging Units with high 

speed Carton Feeders and Bottom Seal- 
ers, Weighers, Top Sealers with Com- 
pression Drying Units, Carton Liners, in- 
terconnecting conveyors. 








Palmer Box Forming Machine. 

ABC Automatic Carton Sealer. k 

Miller, Hayssen, Package Machinery, Oliver, 
Campbell, Transwrap Wrappers. 

Stokes and Smith Model B Transwrap with 
Auger Feed and Fin Seal Attachment. 


GRINDING MILLS—SIFTERS 


Mikro 3TH Pulverizers with 30 HP motors. 

Mikro 2TH, 1SH and Bantam Pulverizers: 
Schutz-O’Neill Mills. 

Charlotte #3 Monel Colloid Mill. 

Eppenbach V9 Aloxite Colloid Mill. 

Day, Robinson, Tyler Hum-mer, Great West- 
ern, Gayco, Raymond Sifters. 

Rotex Sifters—40//2” x 120” and 40” x 84”. 


MISCELLANEOUS 
Podbelniak 6080 S. S. Solvent Extractor. 
Oliver, Sweetland #2, Sparkler, Sperry, 

Shriver, Alsop Filters. 


OVER 5,000 MACHINES IN STOCK—INSPECTION INVITED 
Complete Details and Quotations Available—Write Today! 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street 


New York 12, N. Y. 








NEW AND GOOD-AS-NEW  sacheaget 


20—Jacket 


i—Stainless Ba #430 Chrome. vert. 7’x10’ deep. 
‘ed Ketties—Stai 


eam and ele 
— Glass Nash ¢ Gentrtueal oy 160 gpm. 
jew Nash Vacuum Pump T: ype AL-572 
oy ng Tank 42°x52”. 


' Butlon ak Jacketed Im 
ae Sturtevant Jaw Cru 
—Abbe Ball Mill, 36"x42” Burstone lined. 
2316 Stainless Steel Tanks, new a4 & 360 
i—Nash Air Compressor, Type 
i—Manton Gaulin Stainless Hi ater 125 “5 
(— acuum Pum me) >> P., 
4—Heat Exchangers. 2” dia. it’ Is.. ena tubes. 
st Single Punch Tablet Machin 
ond 8” Hammer Mill, like som, 
Daven ort Rota: = Tube Dryer » 6x36". 
H aintess ‘eam Jackeled "Readco Mixers. 
> 


LOEB & SON 








i—#316 Stainless » jacketed. 
Ab w Fad Lined. 
lain lined, 17”x27". 
keted. 


000 pa 
—Large Steam jacketed Horizontal Mixers. 
nson Pulverizer #20, with 2 os 10H HP each. 
Ribbon Type Mixers 50 & 90 cu. ft.—like new. 
4—Horizontal Ret orts 2 200% w.p. mas 
rom 12” to 24” dia., . to iD” long. 

Crystallizers—10’ lon 

3—3,000 gal. jacketed Kettles } Turbo Agitators. 
Se xud ixer. 














i—Meade Mill #2 with 7/2 H.P. Motor. 
4643 LANCASTER AVE., 
LADELPHIA 31, PA. 








{ 
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NO BETTER MACHINES AT ANY PRICE 


ar yy No. 12 Suactjond ur. 
48 bronze monei covered tvs. 


2—8'x125’ Rotary Kilns. 
3—6'6"x50’ D. H. Rot. Dryers, %”. 

1—#2 Simpson Mixor, motor drive. 

2—54"x70" and !—40"x 


60” 
tinuous Centrifugals, 
wis. 


“| faaw Rotary Dryers, 5x26’ 


Bird Con. 
S/S Solid 


din: 16 Link Belt S/S Roto- 
Louvre Dryer. 


1—3’x50’ Bonnot D. H. Rotary Dryer 
& Cooler. 


3—6’6"x50’ D. H. Rot. Dryers. 
i—50 gal. Stainless 347, Calandria Still, Agitated, 
with Condenser. 


1—50 Gal. Stainless 347, Agitated Tank, Motor 
Driven. 


nec ~~ | ~domege iron recessed Filter Presses, 18 


3—450 gal. S.S. Steam Jktd. Kettles. 


CONSOLIDATE 


Our 39th Year 


1—Buflovak 48”x40” Drum Fliaker, chrome plated, 
S/S ends. 


i—Oliver Rotary Acid Filter, 6’x6’. 
4—Mojonnier, 8.S. Vac. Pans, 3’, 5’, 
3—6’x50’ L’ville Rot. Tube Dryers. 


i—Day size 30 Imperial Jacketed 75 gal., Sigma 
Blades. 


1—4TH, Mikro Pulverizer, 60 H.P., t.e.f.c. 


4—Buflovak Atmo. Dbi Drum Dryers 24x36", 
32x90", 42”x120". 


3—Anco 4x9’ Chilling Rolls. 
at. Ribbon Dry Mixers, 4000 Ib., 


Only a Partial Listing 


1500 Ib., 
Wanted: Your Idle Machines or Plants 


PRODUCTS COMPANY, INC. 
5a Obesever ages iiveey, Hoboken, N.J 
Tel.: BA 7 
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TOP PRICES PAID 
FOR YOUR 
SURPLUS EQUIPMENT 


R.R. EQUIPMENT 
Immediate Delivery 
© REPAIRED 


® REBUILT 
¢ or “AS IS” 


RAIL & INDUSTRIAL 
EQUIPMENT CO.,Inc. 


30 Church Street RR Yard & Shops 
NEW YORK 7, N. Y. LANDISVILLE, PA 


April 1956—CHemicat ENGINEERING 





CENTRIFUGALS 


1—AT&M Susp. 48” dia. Perf. Basket, St. St., 
Fume tight. 

1—Fletcher Susp. 40” dia. Imperf. Basket, 
Steel 

1—Tolhurst Susp. 26” dia. Imperf. Basket, 
Steel 

1—Bird 36” x 50” Solid Bowl, Steel 

1—Bird 24” x 24” Horiz. Steel 

6—DeLaval Nos. 74-11; 94-01; 600, LA-11 


CONDENSERS—EXCHANGERS 


10—St. St., Shell & Tube—to 900 sq. ft. 
4—St. St. Coil type—40 & 55 sq. ft. 
8—Steel, Shell & Tube—785, 446. 335 sq. ft. 


DRYERS 


4—Devine #27 Vacuum Shelf, 475 sq. ft. 

1—Devine #23 Vacuum Shelf, 365 sq. ft. 

2—Devine Vacuum Shelf Dryers, size 17, 80 
sq. ft. UNUSED 

1—St. St. Spray Dryer, 19’ dia. x 20’ high, 

with Western Precip. nozzles, fans, oil 
burners, etc. 

1—Bowen 5’ dia. Stainless Steel Spray Dryer 

1—Bowen St. St. Lab. Spray Dryer 

1—Stokes 3’ dia. x 15’ long Jacketed Rotary 
Vacuum Dryer 

4—Double Drum Dryers: 42” x 120”; 24” x 
60”; 24” x 36”; 22” x 38” 

8—Rotary Hot Air Dryers or Kilns: 5’6” x 
50’, 4'6” x 40’, 3’ x 24’ 

1—Rotary Dryer 10’ x 100’ x 34” 

2—Rotary Coolers: 104” x 30’ and 104” x 
70’ 

1—B & S Rotary Hot Air Dryer, 3’ x 15’, 
Everdur 

3—Rotary Furnace Tubes 24” D x 8'6” L 
x %” Chrome nickel Alloy 

1—Hardinge XC-2 Ruggles Coles Rotary 
Steam Tube Dryer, 4’ D x 30’ L 

2—Davenport Rotary Steam Tube Dryers, 6’ 
dia. x 40’ long 

2—Davenport size 2A Dewatering Presses 

2—Swensen Walker Crystallizers, steel, 
jacketed, each 30’ long. 


EVAPORATORS—STILLS 


1—Goslin-Birmingham 6775 sq. ft. Quad- 
ruple Effect, Vertical, Long copper tubes 

1—Conkey 1900 sq. ft. Triple Effect, Vertical 
long Herculoy tubes 

1—Buflovak size 6.5 model 629D Double 
Effect, all stainless steel, 588 sq. ft. 

1—Stainless Steel, 145 sq. ft. coil, 500 gal. 

1—Stokes 150 gal. St. St. Jacketed Vacuum 





, Copper & Stainless 


KETTLES 


3—Bartlett-Snow 6’ dia. x 3’ deep Jacketed 
Stainless Steel Mixing Kettles 
4—St. St. closed—to 450 gal. 
20—St. St. open top—to 550 gal. 
5—Aluminum, closed, 35 to 250 gal. 


Equipment 
Bought & Sold 


Plants 
Liquidated 


1413-21 N. 6TH ST. 


CuemicaL Encineertnc—April 1956 


AUTOCLAVES 
2—Blaw Knox 2 gal. St. St. agit. 2000# 


Pr. 
3—St. St. T1347, 13 gal. 1400# test, 507 


jkt. 
FILTERS 
1—Bird 40” x 60” 
Filter 
2—Eimco 10’ x 12’ Rubber Covered Filter 
3—Sweetland Filters: #12 (72 Ivs.); #5 (20 
Ivs.); #2 (18 Ivs.) 
2—Oliver 5‘3” dia. x &’ F Continuous Panel 
Type Filters, gas tight hoods and re- 
pulpers—UNUSED 
1—Swenson 8’ x 8 Rotary Vacuum Filter, 
Precoat type. Acid proof construction 
5—Cast Iron Filter Presses, 30’ x 30” open 
delivery, 28, 35, and 50 chambers 
4—Filter Presses, closed delivery, 12” to 36” 


MILLS 


2—Hardinge Contin. Ball Tube Mills, 7’ x 9’ 
and 6 x 12’ 

1—Patt. Fdy “DJ” Unlined Jacketed Steel 
Ball Mill, 6’ dia. x 8’ long—UNUSED 

4—Pebble Mills 6’ D x 8’ L, 45” x 42” 

1—Al. Ch. 6’ Dx 16’ L Steel Lined Contin. 
Ball Mill 

3—4'6” D x 12’ L contin. Pebble Mills 

1—Hardinge 6’ D x 22” L Conical Ball Mill, 
Steel Liner 

1—Charlotte #50 Colloid Mill, 75 HP 

1—Penna Ring Type Granulator, Trojan K3- 
24, 40 HP 

3—Fitz. Mill St. St., F-8, K D 


Contin. Centrifugal 


SEARCHLIGHT SECTION 


SEE OUR STOCK 


MIXERS—BLENDERS 


3—Readco Heavy Duty Double Arm Sigma 
Blade Jacketed Mixers 50 gal. work. cap. 
30 HP Expl. Pr. Motor. Built 1951-53 

4—Sprout Waldron size 12 Ribbon Mixers, 
336 cu. ft. work cap 

2—W & P Sigma Blade Double Arm Jacketed 

Mixers, 100 gal. work cap. 

1—Patt. Kelly St. St. Twin "Shell Blender, 
5 cu. ft. work. cap. 

9—Side Entering Stainless Steel Mixers, 7/2 
HP, 10 HP, 15 HP & 25 HP 

3—Falk Vertical Agitator Drives #10-GDX, 
10:1, 300 HP—UNUSED. 

10—Turbo Vertical Drives, #5B, 5:1, 40 HP 








JUST PURCHASED 


MARCO FLOW-MASTER UNITS 
New in 1952—Expl. Pr. Motors 


1—KACR Reactor, ser. #3127 
1—Kom-Bi-Nator, #3114 
1—AC-500 Homogenizer, #3125 
2—Roto-Feed Mixers, #3129, 3130 
1—DP-Dry Proportioner, #3131 
1—AC-Pump, #3126 

1—M-100 Pump, #3166 




















TANKS 





5—Hammer Mills: Jeffrey 42 x 36; Gruendl 
36 x 24; Jay Bee 75 HP; Williams 14” x 
14”, Williams size A, St. St. and Alumi- 
num 

1—Sturtevant 8 x 10 Jaw Crusher 

3—Attrition Mills, 30’, 24” & 16” 

1—Pug Mill, St. St., two 7” dia. overlap- 
ping chambers 3’9” L. Jktd. 

3—Mikro Pulverizers # 2-DH, 2-TH, 3-TH 


12—Al , 3000 gal., 5 compart. 
10—Aluminum, 500 gal., 804 WP. 
1—Monel, 450 gal., coils; 4” 
1—St. St., T304, Ye” 10,500 gal. 
UNUSED 
1—St. Clad, T7304, ¥%”, 6500 gal. Vert. 
1—St. St. 1316, 5/16”, 4000 gal. Hor. 
10—St. St. Pressure Tanks—to 4000 gal. 
20—St. St. Storage Tanks—to 1000 gal. 


Horiz.— 








HQ FOR STAINLESS 
STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK—Tanks, Kettles, Receivers, Exchangers 
and Condensers, Stills, Agitators, etc. 


NEW TANKS IN STOCK—From 30 gal. to 10,500 gal. sizes. Also large 
stock of prefabricated tank sections and heads to assure quick 


delivery of tanks. 


CONVERTING EXISTING EQUIPMENT—(Your own equipment or our 
stock)—Can be done in our own shops utilizing surplus new or used 
materials on hand. HELIARC WELDING—Water quenched stabilized 


welds. 








RERRY 
EQUIPMENT CORP. 


PHILADELPHIA 22, PA. 


Phone 
ST evenson 


4-7210 
Cable—PERI 
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SEARCHLIGHT SECTION 


FOR SALP 


Complete Pneumatic 
Seale Straightline 
High Speed 
Cartoning Unit 


In Excellent Operating Condition 


| 


‘eee eERP RE R SR SRERER SBR ES 
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Available For Immediate Delivery « 


AT A FRACTION OF 
THE ORIGINAL COST 


These units consist of 
the following machines: 


¢ High Speed Carton Feeder 

e High Speed Bottom Sealer 

© Type D-1 Wax Liner 

© Six-Scale Net Weight Weigher 

e High Speed Top Sealer with 
Compression Drying Unit 

© All interconnecting conveyer- 
ing 


This complete unit was in operation 
until recently. 


Operated at approximately 70 units 
per minute. 


INSPECTION CAN BE ARRANGED 


Will sell as complete unit 
or as individual machines. 


Write, Wire, or Phone Collect 
For Complete Details and 
For Our Special Low Prices 


: 
: 
: 


UNION STANDARD 
EQUIPMENT Co 


318-322 Lafayette Street 
New York 12, New Yerk 
Phone: Canal 6-5334 


3 
: 
3 
: 
: 
3 


FANS — BLOWERS 
EXHAUSTERS 


Save 30% to 50% 
on Stock Shipments 


can supply all leading 
Rotary Positive 
Turbo Blowers 
~ Centrifugal Fans 
Steel Plate Exhausters 
fully guaranteed 
you need 1 
100,000 we have 


exclusive rebuilding 
e on this type of 


WRITE OR WIRE 
Send us your requirements or 
write for complete listings 





LIQUIDATING IN OnI0 


1—Day #3 gearless Pony Mixer 

1—Tolhurst 40” rubber covered sus- 
pended Centrifugal 

1—Bonnot 50 x 22” Ball Mill 

1—Gruendler 10” x 16” Jaw Crusher 

1—Parsons + 26 Oval Bag Dust 
Arrestor 

1—Parsons Material Conveying System 

1—Redler 3” x 21’ Conveyor 

1—Northern Dust Collector, 2000 CFM 

1—Monarch +93 Simplex Furnace 


All items are motor driven and still set up 
as when last used. 


THE MACHINERY & EQUIPMENT CORP. 


293 Frelinghuysen Ave. 
Newark, 5, N. J. TAlbot 4-2050 


Harry Pearlman, Pres. Bill Wolf, Vice-Pres. 











For Sale For Sale 


ey Stalniess Steel Homo Mixer complete 
with H Proof Motor. 


jon- y 

2 Premier 6° Colloid Mills, Motor Driven. 
i—i0” Premier Colloid Mill. 
2—Motor Driven Belt Con > 
~~ Mixers, 8, 15 and 20 jal. 

Hig Relier Mills 9x24” te 1@’x40". 
i—J. Re | 40-Galion Pony Mixer. 
i—Eppen Coloid Mill, Model QV-8-1. 


SPECIALIZING IN REBUILT MACHINERY 
WE BUY SURPLUS EQUIPMENT AND 
COMPLETE PLANTS 





Irving Barcan Company 
249 ORIENT AVENUE 


JERSEY CITY 5, NEW JERSEY 
Phone—DElaware 2-6695-6 


STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 3000 
gallon capacity. Welded construction — 
Fully insulated. Bevipoes with man- 
head. Suitable for milk, food products, 
lily white chemicals, solvents and fine 
lacquers. 

VARNISH TANKS USED 54” diameter 
x 14’6” high (or long) 4%” Steel — Weld- 
ed construction — 1700 gallons. 
SCELLANEOUS TANKS—Various sizes 

and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
CORP. 


332 South Michigan Ave. 
Chicago 4, Ill. 


Telephone: WEbster 9-0500 








APRIL SPECIALS 


Stokes 30’x8’ SS Rotary Vac. Dryer 

Tolhurst 48’ SS Cent. 7/2 HP exp. pf. 

New Sturtevant #7 Rotary Blender, SS 15 
exp. proof motor, dustproof 

Day 5 gal. S/S Jacketed Vacuum Mixer 

— gal. Iron Reactor, jktd. & 


agtd. 

Gea American 42” x 120” twin drum dryer 

Raymond #40 SS Imp Mill, 40 HP motor 

Bird 40” rubber covered Cent. 40 HP motor 

Baker Perkins size 30, ‘ype RWUEM jktd. 
Mixer, SS, with 150 pee eae 
arms, 2 gal. cap., “NEW— ad 
USED.” 

NEW—Steel & S/S Mixers, Kettles & Tanks 
Fabricated to your Specifications. Engi- 
neering advice available. 


WE BUY COMPLETE PLANTS 
OR SINGLE UNITS. 
WHAT HAVE YOU FOR SALE OR TRADES? 
YOU CAN BANK ON 
EQUIPMENT 


CLEARANCE HOUSE, INC. 
111 33rd Street Brooklyn, N. Y. 
SOuth 8-4451—4452—8782 








All Makes 
Many Sizes 


Electric 
Steam 
Gas 
Diesel 


1 CFM to 5700 CFM 
1 Ib. to 3500 Ibs. 


c bmerican 














SeQreeeaeeeeeeeeeeueees 
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36” MOLECULAR STILL 


TYPE 304 STAINLESS 
NEW 1951—HARDLY USED 











310-12 L. B. Roto Louvre Dryer SS. 
705-20 L. B. Roto Louvre Dryer SS. 
C27 Sharples Super-D-Hydrator SS. 
C20 Sharples Super-D-Hydrator SS. 
100 sq. ft. 347 SS Heat Exchanger. 
5’x15’ Rotary Vacuum Dryer, nickel. 
250 cu. ft. SS Blender. 

28A Robinson Gyro Sifter SS. 

24” Filter Press, aluminum P&F. 
5‘x22’ Ball Mill, complete. NEW 
19 cu. ft. Patterson Blender. 

200 gal. Baker Perkins Churn. 

140 cu. ft. Paddle Mixer. 

36x50” Bird. Cont, Centrifuge. 
48" Bird SS Centrifuge, Perf. 
19x12’ Karbate Column, NEW. 
2000 gal. Reactor, 200 PSI. 

12,000 gal. 150 PSI Tanks ASME (3). 
1300 gal. Glass-Lined Tank. 

8’x10’ Oliver Rotary Filter. 

5’x10 Hearth Herreshoff Furnace. 
8’—5’'—18” Gayco Separators. 
8’x125’x5e" Rotary Kiln. 

5’x20’x 4%" Rotary Cooler, welded. 
4’x27’ Rotary Dryer, oil fired. 
310-12 L. B. Roto Louvre Dryer. 
502-20 L. B. Roto Louvre Dryer. 

57’ Elevator 10’’x6” buckets. 

2100 CFM Sullivan Compressor. 
625 CFM Worth. Compressor 100 PSI. 
30,000 Propane Tanks ASME (4). 


HEAT & POWER CO., Inc. 


60 East 42nd St., New York 17, N. Y. 
MUrray Hill 7-5280 


(Machinery & Equipment Merchants) 


SEARCHLIGHT SECTION 











MODERN AIR Comraeseens 

686 CFM—GARDENER DENVER Ware ie 
597 CFM— WORTHINGTON STEAM NEW 1 

BALL AND eee MILLS 
1— 24” x 36” Le ge a YPE “DJ” 
2—PATTERSO. x7’ AND 6’x9’ BRICK LINED 
3—A.C, 6’x10’, 7’: eo 7’x6’ S' LINED 
1—KENNEDY 6’x ’ ‘AIR- SWEPT STEEL LINED 

CLASSIFIERS 
1—8’x47’x16’ DORR MODEL DSFB BOWL 
CLASSIFIER 


1—8’x38’ DORR RAKE CLASSIFIER 
1—30’x13’ DENVER SPIRAL CLASSIFIER 





LO 
HERSEY 4’x30’ ROTARY 304 8/ 
FILTERS 

2—11" 6"x18" FACE OLIVER CONTINUOUS DRUM 
1—8’xH’ EIMCO VACUUM CONTINUOUS DRUM 
1—3’x6’ FACE OLIVER CONTINUOUS DRUM 
1—10’x5’ DO! ‘0 DRUM FILTER 
8—11’ 6” x 16’ OLIVER CONTINUOUS DRUM 


ILTERS 
HAMMERMILLS OR PULVERIZERS 
IS ee ? 


UNIVERSAL 
~100 


LOCOMOTIVE AND CRANES 
25 TON AMER. DIESEL LOCO. CRANE 
7—G.E. 25, 44 & 65 TON DIESEL ELEC. LOCO- 


MOTIVES 
= TON PORTER DIESEL ELEC. LOCOMO- 


HARDINGE CONICAL MILLS 
Fxg me. 6’x36", 7’x22”, 7’x36", 8’x26”, and 
x 


ROTARY KILNS 
9’x135’, ets * 8’x80’ & 6'x28’ 
STORAGE TANKS 
Ey) oe Su. TANK CAR TANKS 
6—8,000 % IN ALUMINUM TANKS 
1200 KW DIESEL GENERATOR 
CHGO. PNEU. 1750 BHP 2400 V. NEW 1950 


R. C. STANMORE, INC. 
60 E. 42nd $ New York 17, N. Y. 











G0e 
COSTLY PROCESSING EQUIPMENT AT DOWN- 
to-EARTH’ PRICES SAVE THOUSANDS OF 
DOLLARS on ANY ONE of THESE FINE 
“BLUE CHIP” UNITS at FIRST MACHINERY CORP. 


REACTOR Blaw Knox Dowtherm Jacketed in Stainless; 2700 Gal. 
REACTOR Monel 5’x5’; Jacketed and Agitated; 785 gal. capacity 
REACTORS Pfaudler Glass Lined; Jacketed and Agitated; sizes up to 
1000 gal. 
VACUUM PAN Mojonnier Stainless; 3’x10’ with Stainless Calandria 
AUTOCLAVE Lancaster; type 347 Stainless; 300 PSI; 50”x17’4”; 
Rotating 
AUTOCLAVE A. 0. Smith; type 316 Stainless; 370 PSI; 5’x9 
NICKEL KETTLE 1250 Gal. Jacketed; Dbl. Mot. Agitator; 6’x5’ 
EXAPORATOR Inconel, Double Effect; 850 sq.ft. and 430 sq.ft. complete 
EVAPORATOR By Swenson; five body; quadruple effect; accessories 
STERILIZERS By American; Jacketed; several sizes up to 48’’x42’x96” 
DRYER Hersey Rot. Gas Fired Counter Current with flights; 5’x26” 
DRYING SYSTEM “Combustion Eng.” 2 Stage Flash Drying System; 
1000 Ibs. per hr. 
DRYER Twin Drum Dryer by Gen. Am. Trans. 42”x120”; stainless acces- 





sories 

EXTRACTION SYSTEM New Blaw Knox Solvent Extraction System; 
write for prints 
CENTRIFUGAL Bird Continuous; 367x50”; with 40 H.P. Motor 
CENTRIFUGAL Bird Continuous; 18x28” with solid conical bowl 
CENTRIFUGE Baker Perkins Termeer Model S 15 in type 316 Stainless 
CENTRIFUGAL Suspended A.T.&M.; 40x24’; solid discharge 
CENTRIFUGAL Suspended Bird 48” Solid Bowl; rubber covered contacts 
DELAVAL CENTRIFUGAL Separator type; Model AA-00 in type 316 
Stainless 
CENTRIFUGE Sharples H2 Noxljector with 15 H.P. XPL. motor 
D-HYDRATOR Sharples Super D-Hydrator Model C27; type 316 S/S 
contacts; 30 H.P. 
FILTER PRESSES Shriver & Sperry Pl. & Frame Presses; sizes up to 42” 
FILTERS Enginzer New Pressure Leaf Filters; 360 sq.ft; 4’x57” with cone 
FILTERS Sweetland Pressure Leaf Filters sizes from No. 2 to No. 12 
FILTER Niagara Vertical Model 510-28; type 316S.S.; 48” dia. Tank 
FILTER Horizontal Rotary Vacuum Filter; 7’ dia. Stainless contacts 
FILTER Oliver Dorrco Rotary Vacuum; 6’x3’ with Nickel contact parts 
FILTER Eimco Rotary Vacuum Filter; 8’x8’ 
MIXER H.K. Porter Stainless Jacketed Ribbon Mixer; 4’x4’x7’6” ; 25 HP 
MIXER Baker-Perkins CASCADE Mixer; Jacketed; type 316 Stainless 
Steel 

MIXERS a and W. & P. Jktd. Heavy Duty Mixers; 100 and 


DUST COLLECTOR Type 316 Stainless Steel; Cont. 12000 CFM~ self 
cleaning 


PEBBLE MILLS Abbe, Patterson, International Mills up to 8’x8’ wan 50 
H 


P 
BALL MILL Hardinge Conical Ball Mill; 10’x48”; Titanite Liners 
IMP MILLS By Raymond; Models No. 00, 0000, #32 and #47 
HAMMER MILLS Williams Model No. 4 and 6; will take motors up to 
250 HP 
TANKS Stainless Lined Pressure Tanks by A. O. Smith; 10’x30’; 20,000 


gal. 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


Fred Firsone*? ~—s Phone: STerling 8-4672 —cxtmey: 
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"IN STOCK AT LOEB'S--- 


: % to 5 hp. Stainless steel 20 
12” copper, 











Glass lined to 500 gal. cap. 
Send us your inquiries and list of idle equipment. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. Chicago 22, Ill. 
Telephone: Seeley 8-1431 Our 31st Year 





CRUSHERS JAW — 7x9 Allis Chalmers, 20x4 
Farrel, 11x26 Champion 14x28 Acme 

CRUSHERS ROLL — 16x10, 30x!6 Chambers, 
42x16 Allis Chalmers “‘B”’ 

PEBBLE weshAS — 18xi8, 24x24, 24x36, 4x5’, 
porcelain 6’x9’ Buhrstone, 24x18 Rubber lined 

me he SarapaTons — Gayco 36”, Sturtevant, 42”, 


HAMMER MILLS — Jeffrey Junior 15x8, 20x20, 
— Mikro 4TH Gruendler Model 2 W/feed 


SCREENS — Rotex, soni2® fives. Pair of Tyler 
3x5 double Tyler 3x10 d 

MIXERS — Stokes 13 gal. em Muller Type 
EBG-3 & EAG-3 with Skip Hoist 

BUCKET ELEVATORS — 6x8 (51’c/c), !6x8 (37’ 
c/e), all enclosed W/drives 

BALL MILLS — 5’x20’ (tube), 6x22”, 7’x48” 
Hardinge W/motors 

ROTARY age ba — 12°x22’, 33”x2I’, 
36"x30’, 44x25 x30" 

FORK LIFT TavCK — 150004 Hyster—pneu- 
matics—power steering 

BLOWERS — Spencer 150CFM 16 oz. 270CFM 24 
2. ~ amare size 115 Design 7—30000 CFM 

ew 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Liberty 9-0245 








AVAILABLE IMMEDIATELY 
2 TOLHURST CENTERSLUNG CENTRIFUGES, 
48” stainless st speed exp!. proef motor and 


ice. 
N DISTILLING 
jay or more; good 
operating condition. * Used reasonable. 
| TROY 48” CS EXTRACTOR with motor. Used 
ENGINEERING ASSOCIATES 
1014 Cecil Street * Salisbury, Md. « Phone 23427 








PRIME EQUIPMENT 


3—Piaudler 500 glass lined reactors, jack- 
eted and ed 

2—Mikro #1 and 2 pulverizers 6—Patterson x 4 ch g 

1—Louisville 6 x 45° stainless steel rotary jacketed ball mills 


4—Patterson pebble mills, 100-200-250 gal- 
33500" gallon vertical aluminum storage lons oe 4 
tanks ‘ 1—Colton model AF tube filler, closer and 


2—Kilby & Sweetland stainless steel filters per 
uflo aa 1—Sharples C-20 stainless steel centrifuge 
1-8 “ag 24 x 48 drum v 6—-80 gallon stainless steel agitated auto- 
f claves—500 PSI internal pressure 
1—Hersey monel 3 x 24’ rotary dryer 1—Shriver 36 x 36” cast iron filter press. 


CHEMICAL & PROCESS MACHINERY CORP. 


52 9th Street HYacinth 9-7200 Brooklyn 15, N. Y. 














BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILNS Hammer Mills & Pulverizers 3 to 50H 
i—Schu ulverizers. 
pegee 286 & Rotary Vac. D a Williams #3 & 2xx Hammor Mills 
2—Albright-Neil 4’ x 9” A ryers. 
i—Buttalo Vas. Drum Dryer 24" x 20". 7s 


_sagenrusruaais &,covrainvas ri 
uw pen = 
2", 30” fae’ 48” Steel, Copper, —U. S. & Rotary Cuter H.P. Colloid Mills. 


Stainiess & Rubber Lined. a ea dae MIXERS as SCREENS 
Itiple 200, 300 & 301. 




















5—Lead—Paste Mixers 50 gal 
yer Lay Ai, vere eck Screen 
lystone 3000% h 
' ry Spiral Mixers 50 to 30007. 

\2—Portable Elec. Agitators 4 to 3 H.P. 


oa iG SPEC 

ux id he 

Belt Conveyors 12", 15’ & 20 long 
| Ol Expeliers. 

tel Homagen 250 7. 


Filling @ Maohing noles 
Rotary & Singie mir Sie he, Yo" to 4”. 
i—Howe Mogul Barrell & 
ae mn 12” x 12” x Pia act ac. Pumps. 
Soap maohinery te Fount An May Chip, Li Liquid. 
¥ Plastic & iis, Calenders, Presses. 
1% H.P. motor. Inject. fold Eauipt Eauiet. gq - a Hyer Mixers. 
"ae TANKS, STAINLESS & CARBON STE gw TO YOUR Pr ros 
BUY oan SURPLUS MACHINERY & COMPLETE P 
TIAL LISTING, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


107 - 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip 


na 


: 








vw 





“> 7 
HL 








2 New HPM--1200 ton presses 


15 openings size 100” x 120”—tempera- 
ture and pressure controls and record- 
ers—complete units with pumps—in- 
stalled on foundation. Presses complete 
with American Manufacturing Co. auto- 
matic handling equipment—tfull automa- 
tion. Cost approximately $750,000.00. 


Sell at enormous sacrifice. 
Located FORD MOTOR COMPANY 
Detroit, Michigan 


Telephone—Luzon—1-4600—Extension 3-920 
Charles J. DiCarlo 








FOR SALE—SACRIFICE 
3—Whiting #15 eeaariawe, with 20 HP motors, 
used only 2 mo 

re 25 Syntron Bin ‘Vibrators. 

V-55 Syntron Bin Pa ag 
2—Jeffrey Vibrator: ry Few 
2—Jeffrey 18 x 24 Type a ‘lammer Mills. 

JOSEPH ADAMS 
4425 E. Thompson St. Phila. 37, Pa. 
Phone—J Efferson -3-4296 











SPACE 
IS VALUABLE 


Too often you see idle ma- 
chinery occupying valuable 
floor space. Advertising 
space in the Searchlight Sec- 
tion is available to help you 
sell equipment you do not 
need. 
Write Today To: 
Classified Advertising 


Chemical Engineering 


330 West 42nd St., New York City 36, 
N. Y. 
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LONGING FOR 
THE RIGHT MACHINE? 


Get it from GELB Be 


at the right price, too 5 





LIQUIDATIONS 


EXCELLENT CONDITION—IMMEDIATE SHIPMENT 
LOS ANGELES, CALIFORNIA 


3—Bird Continuous Centrifugal Filters, Steel Construction, 24” x 38’ 
with 30 HP TEFC Motors. 

1—Doyle & Roth Type 316 Stainless Steel Heat Exchanger, 168 sq. ft. 

1—American Type 316 Stainless Stee] Heat Exchanger, 130 sq. ft. 

2—Badger Aluminum Heat Exchangers, 5 sq. ft. each. 

2—Badger Aluminum Heat Exchangers, 106 sq. ft. each. 

1—Badger Aluminum Heat Exchanger, 50 sq. ft. 

1—Southwest Steel Heat Exchanger, 1265 sq. ft. ASME. 

1—Cherry Burrell Stainless Steel Heat Exchanger, Model C24. 

1—Patterson Brine Cooler, cooling capacity 64 GPM. 

1—Badger Stainless Steel Double Pipe Cooler, 79 sq. ft. 

2—Badger Aluminum 14” x 12’ 12 plate Stripping Columns. 

1—Milton Roy Type 316 Stainless Steel Simplex Pump, Model ~ 
MD1-67-56 SML with 1 HP Motor. 

2—Worthite Centrifugal Pumps, Model 1CG1, with 
1 HP Reeves Variable Speed Drives. 

5—Worthite Centrifugal Pumps, Model 1CG1, with 


THE GELB GIRL—APRIL, 1956 


CHICAGO, ILLINOIS 


1 HP Motor. 
1—Mikro #2 Pulverizer with 15 HP Motor. 
1—St. Regis Bag Packers, Model +107-FC. 
1—Worthington Single Stage Air Compressor, 
Model HB, Size 14 x 11 with 50 HP TEFC motor. 
2—Stephens Adamson 10” dia. Paddle Mixers, 
10° long. 


BALTIMORE, MARYLAND 


1—Hardinge Rotary Dryer 10’ dia. x 100’ long 
Type XF-24 with motor and reducer. 

1—Hardinge Rotary Cooler 104” dia. x 70’ long 
with drive. 

1—Hardinge Rotary Cooler 104” dia. x 30’ long 
with drive. 

1—Bird Classifier 36" x 50” Basket Speed 1200 
RPM. 

1—Bird Centrifugal Filter 40’ x 60” speed 1200 
RPM. 

1—Hardinge Ball Mill 7’ x 9’ with reducer. 

1—Hardinge Ball Mill 6’ x 12’ with reducer. 

2—Eimco 10’ x 12' Rubber Covered Filters. 


2—Stainless Steel 8000 gal. vertical mixing tanks 
with stainless steel turbine and motor drive. 


1—Stainless Steel 3000 gal. jacketed reactor with 
stainless steel agitator and motor drive. 


1—Stainless Steel 4500 gal. vertical storage tank 
complete with stainless steel coil. 


1—New Stainless Steel 1200 gallon jacketed 
kettle. 


1—Stainless Steel 3500 lb. capacity double ribbon 
powder mixer. Unit complete with 20 HP 
motor drive. 


1—Groen 100 gallon stainless steel jacketed kettle 
W.P. 100 PSI. 


1—Mikro #2TH Pulverizer with 15 HP Motor. 


1—Mikro +1SI Pulverizer with 5 HP Motor. 


1—Orville Simpson 40” x 10’3” Rotex Sifter with 
motor. 


R. GELB & SONS, tnx. 


CHEMICAL, RUBBER OlL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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UNION,N.J. 


* MUrdock 6-490C 

















PROFESSIONAL SERVICES 


PROCESS DEVELOPMENT & PILOT. PLANT WORK 
PLANT CONSTRUCTION & ERECTION 


PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 


SYSTEMS ENGINEERING 
INSTRUMENTATION 


CATALYST DEVELOPMENT 


PATENTS 


CHEMICAL & BACTERIOLOGICAL ANALYSIS 


TRANSLATIONS 
PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 











R. S. AIRES & ASSOCIATES 


Consultants to the Chemical Industries 
New Products and Processes 


New Product Development 
Design & Initial Suatetien of Complete Plants 
COMPLETE CAL & ECONOMIC SERVICES 
270 Park Ave. EL 5-1430 New York 17, N. Y. 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty to 
bear on your problems. 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations — Reports — Design — Supervision 


Atlanta, Ga. 


Augusta, Ga. Anniston, Ala. 








W. L. BADGER 


CONSULTING CHEMICAL ENGINEER 
Evaporation, Crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


309 South State Street Ann Arbor, Mich. 


R. B. MACMULLIN 
ASSOCIATES 
Chemical and Electrochemical Plants 


Complete Process and Project Engineering 
Research Guidance Economic Surveys 


610 Hancock Bldg. Niagara Falls, N. Y. 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 
DESIGN 


Process — Equipment — Complete plants 


PRODUCTION 
Supervision —: Trouble shooting 
Improvements —- By-product recovery 


P. 0. Box 4258 Washington 12, D. C. WEbster 5-6307 








CARL DEMRICK 


Technical Translations 
Send for Circular 


53 So. Broadway Yonkers, N. Y. 


CHAS. T. MAIN, INC. 
Engineers 
Industria) Plants 
Reports Design Supervision 


80 Federal Street Boston 10, Mass. 
317 So. Tryon Street Charlotte, North Carolina 


SANDERSON & PORTER 
ENGINEERS 


DESIGN 
CONSTRUCTION 


New York New York 











J. A. GUSTIN & ASSOCIATES 
Consulting Engineers and Technologists 
Fluid Energy Grinding, Micronizing, Milling, Clas- 
sification, Multi-wall bag packaging, Plant Layout 
and Design, Reports, Investigations. Serving the 
Lime, Cement, and Industrial Minerals Field. 


Martinsvilie, Virginia Phone 6588 


METCALF & EDDY 
Engineers 
Industrial Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 
boratory 
Statler Bldg. Boston 16 


S$. SCHWARTZ & ASSOCIATES 
CONSULTING ENGINEERS 
Specialieing in Sulfur & Sulfur-containing 
Chemicals 


Technical & Economie Studies — Cost Reduction & 
Evaluations —- Process & Designs —- Trouble 
Shooting —- Advice To Financial Groups 


165 Broadway, New York 6 Rector 2-4028 








HALE AND KULLGREN, INC. 


Specialists in Processes and Plants for Rubber 
and Plastics 


A Complete Engineering Service 
including: Economic Surveys; Process Design; 
Installation; Contracting and 0; i 
613 EB. Halimadge Ave. 





Akron 10, Ohio 


JAMES P. O’/DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design - Procurement - Construction Supervision 
Start-Up 


New York, N. Y. Beaumont, Texas 


J. E. SIRRINE COMPANY 


Engineers 


Plant Design & Surveys covering Chemicals, Elec- 
trochemical and Metallurgical juction ; de 
Waste Disposal; Water Supply & Treatment; Anal- 
yses Reports. 

Greenvilie South Carolina 








D. Q. KERN ASSOCIATES 
Thermal Process Technology 


A Supporting Staff of Fifty 
Engineers, Designers, Detailers 


4 7016 Euclid Ave., Cleveland 3, 0. 
52 Wall St. 636 Wyatt Bldg. 
New Yerk 5. Washington 5. 


KOHN & PECHENICK 
Consulting Chemical Engineers 
Plants — Process — Equipment 
DESIGN 
Reports Trouble-Shooting 


Brooklyn 22, N. Y. 


Appraisals 


262 Huron St. 


TECHNICAL ENTERPRISES, Inc. 


Engineers——Consultants—Chemists 


to 
Chemical — Food —- Pharmaceutical Industries 
Complete Engineering Services 
Product & Process Research & Development 
SPECIALISTS IN SMALLER MANUFACTURING 


PLANTS 
31 South St., New York 4, N. Y. WH 3-1544 








THE KULJIAN CORPORATION 
Consultants © Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








KNOWLES ASSOCIATES 


Oh Metallurgical—Mech 








Consultation — Design 
Complete Plants — Equipment 
Heavy Chemicals — Ore Dressing 
19 Rector Street New York 6, New York 
Bowling Green 9-3456 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 








tw 

By reason of special training, wide experience and tested ability, coupled with professional integrity, the 
consulting engineer brings to his client detached engineering and. economic advice that rise above local limita- 
tions and encompasses the availability of all modern developments in the fields where he practices as an expert. 
His services, which do not replace but supplement and broaden those of regularly employed personnel, are 
justified on the ground that he saves his client more than he cost him.” 
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CHEMICAL ENGINEERING 


Reader Service 


A. J. BABKOW, MANAGER J. E. FLANAGAN, EDITOR 





APRIL 1956 


PRODUCTS INDEX 


Chemicals and raw materials 
Equipment and accessories 
Processes and services 


GUIDE TO TECHNICAL LITERATURE 


Chemicals and materials 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 
Pipe, fittings and valves 
Process equipment 
Pumps, blowers and compressors 
Services and processes 


INDEX OF ADVERTISERS 
Alphabetical list of firms in this issue 


CHECK LIST OF REPRINTS 
Editorial reports and other reprints 


READER SERVICE POSTCARDS 
Get more information—fast 





Products a 


® Your complete index to chemicals, materials, equipment 
and services taken from this issue’s advertisements, new 
products departments and “Guide to Technical Literature.” 


®@ Products listed feature code numbers which show the page 
on which they appear. L (left), R (right), T (top), B (bot- 
tom) indicate ad location; A, B, C, ete. and a, b, c, ete. iden- 
tify specific product items on an editorial page or in an ad. 


@ You can get information on any listings by circling its key 
number on the Reader Service Postcard (see inside back 
cover). Replies will come direct from the companies manu- 


facturing the products. 


Chemicals 
Acid 


Anhydrous, hydrofluoric... . 
Monohydrate, p-toluene 
sulfonic 
Acids, fatty 
Acrolein 
Additives, lubricant 
Alcohol 
Anhydrous 
Isoocty] 
Polyviny] 
Tetrahydrofurfuryl, 
bulletin 87C 
Alcohols, fatty 
Alumina, trihydrate 
Bisphenol 
3,3’-Bitolylene 
4,4’-diisocyanate 
Boron trifluoride 
Carbon, activated 
Carbonate of potash 
Catalysts 
Chemicals 
Automotive 
Custom-made 
Metal finishing, 
bulletin 61 
Odor control 
Textile 
Chlorine, liquid 
Chloromethanes 
Cyclohexanone, bulletin 1-19...401 
Dichlorobenzene, 
bulletin 454 
Diisocyanates 
Expoxides 
Ethanolamines 
Fluids & lubricants, 
synthetic 
Formaldehyde 
Fungicides, apple 
Glycerine 


420 


Greases, semifluid synthetic. .150H 
Gum, karaya 

Hardeners, liquid, epoxy .... 
Inhibitors, corrosion 

Inks, vinyl 


Lithium hydroxide 

Lubricants, silicone 

Methionine 

Mitcide 

Molding compounds, nylon... 
Molybdenum silicides 

Monomer, vinyl acetate 
Nitrocellulose 

Nitroparaffins 

Oils, castor 

Oxides, chromium 

Paints, silicone 
Paradichlorobenzene 

Paraffins, chlorinated 

Pesticides, granular 

Plasticizer, low-volatility .... 
Polyethylene 123, 434I 
Poly resins, electric-grade. ..150E 
Potash, caustic 

Potting compound, epoxy- 


Pyridine 

Quilon chrome complex 
Reagents, chromatographic... 
Resins 


Hydrocarbon 

Para coumarone indene ... 
Polyester 154b, 435D 
Polyethylene. ..146B, 385a, 435E 
Polyvinyl chloride 
Styrene-butadiene 
Tetrafluoroethylene 


Scale preventive 
Silica 


Soda ash 

Soda, caustic 21d, 154c 

Sodium citrate, bulletin 68...119a 

Sodium dispersions 

Sodium hydride oil dispersion. 4351 

Sodium m-silicate 

Sodium toluene sulfonate....436A 

Spray, live stock 

Stabilizers 

Sulfur dioxide, liquid 

Tetrachloro phthalic anhydride.21f 

Tetrahydrofuran 

Tolylene diisocyanateisomeric 
mixture 

Trichlorethylene 

Vinyl propionate 


Equipment 


Absorbers, catalog S-7460....225f 
Accelerators, particle 
Agitators 
Air COnGICIONCrS .........00%5: 33 
Alarms, gas 
Alloys 
Exhaust valve 
Aluminum 
Brazing 
Analyzers 
Infrared 
Automation 
Bag packers 
Batteries, flat-plate 
Belting, conveyor 
Belts 
Conveyor, hot-material ... 
y- 
Blenders 
Blowers, bulletin B-154 
Boilers 
Burners 
Dual stage, bulletin 125... .R351 
High velocity, bulletin 110.R455 
Carriers 
Catalyst 
Straddle 
Castings, high alloy 
Centrifugals, continuous 
Centrifuges, bulletin 1257 
Clays, rotating roll 
Classifiers & dryer 
Classifiers, powder 
Cloth, filter 
Coatings 
Industrial 
Protective 
Silicone, heat resistant... . 
Surface resistant 
Columns, distillation 
Compressors 
Bulletin CRC-10 
Bulletins 16B8244, 16B8126.307 
Bulletin SC-354 
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NO RODDING NECESSARY! Controlled Rate 
SGa_-~Plastics Reactor 





C 0 nverts : a . 
Monomers 
into 
Polymers 


in Multiple The monomer resin is poured into the frames between 
Ch b hollow metal platens, through which heating or cooling 
amber medium is circulated. Because each platen has large 

. surface area, the resin quickly responds to the medium, 

Unit rapid temperature changes are prevented and poly- 
merization proceeds safely. When the polymer solidi- 

fies, the reactor is opened and the finished slabs are 


easily removed. 
Produces Any The reactor is made with any required number of 


~ chambers for any size slabs from 12” to 56” square, 
Size Slabs and 1” to 5” thick. Full details on request. 


T. SHRIVER & COMPANY, Inc. 


Filter Presses - Filter Media . Diaphragm Pumps 


Soles Representatives in 
802 Hamilton St., Harrison, N. J. idan: Gandtaen Wena. talk Ws 
‘SONRIRARRARRRRIDRE EPR er on tea Preacisco- M ontrec!-Toroate 





The Only 
Drain Valve 
That Cannot 
Clog Up! 


In the closed position the pis- 
ton or ram extends up into the 
tank, preventing plugging of the 
outlet. 


x bo _ soe gh piston Your alkaline cleaners and detergent compounds don't 
ully retracted, there Is no have to be “hot” to be powerful. Formulate them with 
resistance to flow of materials 


drained from the tank. | Fae DRY 4 € "ANHYDROUS none 


Made in any cast metal to meet ; : a : Be 
your requirements. | DRYMET provides power—abundant active alkalinity—without raising 
: : ers the pH of your compounds to a disagreeable or dangerous range. 
Designed for bolting to existing That's because DRYMET, itself, is so securely buffered. Its alkalinity is 

flanges. For special adaptations active and available for detergency—but controlled. 
and for jacketed vessels, adap- | Let DRYMET help you with your 


tor pads are available. industria! cleaner 
Cowles Chemical Company SEND THIS formulating problems. 
Full Specifications on Application 7016 Euclid Avenue COUPON Get this DRYMET File Folder 
Cleveland 3, Ohio for Technical Data. 


Send me a Drymet File Folder 


STRAHMAN VALVES, INC. Nome 


Company. 
2et 
16 Hudson Stree Potdeg 


New York 13, U.S.A. City, 
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FILTER FASTER 


Niagara Style “H” Pressure Leaf Filters normally have 


flow rates 2 to 5 times greater than those of cloth covered 


presses and provide easy recovery or disposal of solids. 


No stream pollution . . . no clogging or overloading of 


sewer lines. No violation of municipal ordinances. 


Cut downtime — To remove cake, the operator simply shakes 
or taps the leaves; cake falls into a hopper. For the great 
majority of applications, the all-metal leaves require no 
cloths. One man can drain, open, clean, fill and precoat 
in minutes . . . not hours. Sharply cutting downtime this 
way — plus greater flow rates —can easily increase your 


filtration efficiency as much as 400%. Send for free catalog. 


Niagara FILTERS 


A DIVISION OF 


American Machine and Metals, Inc 


Dept. CE-456, EAST MOLINE, ILLINOIS 
In Europe: Niagara Filters, Europe, Post Box 1109, 
Amsterdam-C, Holland 


(10 Send Catalog NC-1-53, 





C) Have representative call. 





NAME AND TITLE 





COMPANY 





ADDRESS 





city ZONE 


Specialists in Liquid-Solids Separation 


STATE 


eeccecccccesesceoe MAIL COUPON TODAY eeeeeeecececocese 


PRODUCTS . . . 


Balanced opposed, bulletin 
L-679-B1 
Centrifugal 
Oil fire, bulletin 57-11 
Rotary 
Computers 
Condensers, barometric 
Controllers, temperature 
Controls 


Process, bulletin 18-18 
Temperature 
Catalog 200 
Catalog 1531, bulletin 8420.376 
Conveyors 350, BL439 
Sectional belt 
Steel, galvanized 


Catalog S-6820 
Rotary, water tube, 
catalog A 

Copper 
Corrosion proofing materials.436H 
Couplings 
Coverings, pipe 
EMER Se ea epee aR 2° BL359 
Crystallizers 
Cylinders, gas 
Discs, rupture 319, 465e 
Demineralizers ............. 454C 
Demisters 
Dissolvers 


Drums, steel 
Drums & barrels 
Dryer-blenders 
215, BL433, TL441 
Coolers, roasters 
Hot air & direct fire, 
catalog A 
Horizontal 
Lectrodryer 


Bulletin 373 
Drying equipment 





Now turn to the back... 

Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 





Ceoseeeeeeeeeeeeeeeeseseeeeeeeeeeseseee 
POCCHOHCCHCOSEH OSES ESO SOO EESEEEEEESEEEE 


eeeeeeeeeeoeeeoeeeeeeeeeeeeseeeeeeeeeeseseeeseeeeeeeese products. 
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PRODUCTS ... 
Drying systems, flash, 
catalog 82 
Dust collectors. BL355, 456A, 456B 
Centrifugal 
Cloth tube, catalog 372 
Water wash 
Dust control 
Eductors, water jet 
Ejectors 
Steam jet, bulletin W-205- 


Electrical equipment 

Electrodes, welding 

Eliminators, mist 
Bulltin ME-106 

Evaporators 

Expanders, tube, bulletin 55. .300 

Fabricated equipment, stainless 
steel 

Fabricated products 
Polyethylene & polyvinyl 

chloride, bulletin AA-3..R343 

Steel & aluminum 

Fabrication 


Bulletin DB-37-55 
Industrial, bulletin 5806-H...41 
Rubber lined, bulletin 702-A..61 
Ventillating, bulletin F-100. ..66 
Feeders 
Continuous weigh, 
catalog 841 
Rotary airlock 
Feeders & vibrators 
Fillers, liquid 


Catalog SAK-057 
Bulletin 111 
Centrifugal, continuous 
Pressure leaf, cataloz 
NC-1-53 
Finishes 


Industrial maintenance ... 
Silicone 

Fittings 
Stainless steel 


Fittings & flanges, 
polyvinyl chloride 

Tractometer, vapor 

Freight car 


Liquid level, catalog 35 
Reflex 

Gasket materials, bulletin 
CE46 

Gaskets 
High pressure 
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new model 
continuous centrifugal 


EASILY ADJUSTED for 
maximum throughput... 
quality of filtrate and cake 


You can quickly adjust Maxi-Flex for percentage of solids, cake 
resistance and mother liquor viscosity. You can easily vary the 
centrifugal force field and length of time solids and liquid are 
under centrifugal force. And you can even adjust for dryness 
of cake and clarity of filtrate as well as best discharge rates. 


Adjust for all these factors by simply turning a handwheel on 
the Vari-Beach drive . . . or by rotating four Vari-Pool orifice 
plates . . . or by making a 20-minute alteration to vary the 
centrifugal force. In fact, Maxi-Flex is the only continuous 
centrifugal of this large capacity to develop 2000 times gravity. 


Yes, it’s the adjustability that enables Maxi-Flex to give more 
speed and efficiency to your present separations. Maxi-Flex 
also adapts easily to changes in material characteristics, and to 
entirely new and different materials. 


FREE BULLETIN 


MAIL COUPON 


Tolhurst CENTRIFUGALS 


Centrifugal. 





American Machine and Metals, Inc. same ano virce 
DEPT. CET-456, EAST MOLINE, ILLINOIS 





Specialists in liquid-solids separation 


A DIVISION OF C] Have a representative call. 


0) Send free bulletin on Maxi-Flex Continuous 





COMPANY 





ADDRESS 





city ZONE STATE 
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PRESSURE OPERATED TRIP TO 
RELEASE DAMPER 


ACTUATOR ON CEILING 
ACTUATOR 
TUBING 


AIR EXHAUST DUCT 
CLOSING 
welch OPERATED 
DAMPER 
DIRT TRAP 


MULTUJET NOZZLES 
FAN HOUSING 


MULTIJET NOZZLES 
ROTATING SCREEN 
AIR FILTER 


—n<- PLENUM 
AS2SS OIL LEVEL 














Ol BATH 


AUTOMATIC SELF CLOSING DAMPER 
BEHIND WEATHER LOUVRES 


WEATHER LOUVRES 














Guard oil bath air filters: 


with Kidde engineered 
fire protection! 


LOOK HERE — 

a fire hazard that 

could easily turn 
a building to a heap of cinders — 
completely protected by a tailor- 
made Kidde COsz Fire Extinguishing 
System! Kidde engineers haven’t 
missed a trick! 


At the first sign of fire, rate-of-temp- 
erature-rise detectors trigger the sys- 
tem, pressure-operated switches 
simultaneously close dampers, shut 
down fans and sound an alarm while 
fire-killing clouds of COz stop the 
blaze in its tracks. What protection! 


And what features Kidde systems 
have! Using safe, efficient COz, they 
leave no mess to damage equipment, 
nothing to clean up after a fire. And 
their special rate-of-temperature-rise 
detectors insure complete protection 


Kidde 


428 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., 





24 hours a day. Kidde systems need | 


no attendance, day or night! 


Kidde systems have no falling | 


weights, use no clumsy mechanical 
triggering methods. Pneumatic or 
Electrical Control Heads insure in- 


stant and complete COs discharge. | 
All moving parts of a Kidde system | 
are self-enclosed for safety, need no 
replacement after a fire, have easy- | 
to-read indicators which show at a | 
glance whether system is “set” or 
“released.” What’s more, special | 


Directional Valves let you guard | 


more than one hazard from the same | 


cylinder bank, giving you the most | 
versatile protection on the market | 
today! 
It’s easy to get the best in fire protec- | 
tion. For information about your | 
specific problems, write Kidde today. | 


Walter Kidde & Company, Inc. 


| 
| 
| 


Montreal—Toronto 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, ‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. | 


24 
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PRODUCTS ... 


Generators 
Inert gas, bulletin 1-10 


Grating & stair treads, 
bulletin 2486 
Heat exchange equipment 
Heat exchanger units, shell & 
CS pee si hhc awe 395 
Heat exchangers. .438, 444A, 444B 
444C, 444D, 465b, 478c 
Catalog S-6740 
Catalog S-6800 
Heat transfer apparatus... .444E 
Heat transfer equipment 
Heaters 
Air, literature H54-15 
Gradation, bulletin 114....... 20 
Radiant 
Steam water 
High pressure equipment, 
catalog 406-D-34 


Hose & belting 
Hot oil systems, electrically 
heated 
Indicators, vertical scale 
Inspection, ultrasonic 
Instrumentation, bullettin 
P1245 
Instruments 
Industrial 
pH 
Insulation 


Glass fiber 
Pipe & Block 
Intensifiers & pumps, high 
pressure 
Ion exchangers 
Jacketing, aluminum 
Joints 


Expansion 
Rotary pressure 
Swing, catalog F-8......... 298 
Kettles, dimpled jacket 
Kilns, rotary, bulletin 1115... .362 
Laboratory equipment 
Laboratory glassware 
Laminate, polyvinyl chloride, 
flexible-rigid 
Lining material 
Polyvinyl chloride 
Lubrication systems ..... 127, 239 
Magnets 
Permanent 


ENGINEERING 














‘scuse us 
for being chesty, but... 


. we just can’t help crowing about 
reader-response to CE’s Annual 
Inventory Issue. 


A chemical engineer from Brook- | 


lyn calls it. . . “invaluable already, 
and without precedent.” A South 


Carolina plant manager stopped in | 
to tellus... “Yo’all done yo’self real | 


proud.” A Dallas man swears... 
“the editor musta come from Texas.” 


Others went into greater detail— 
on content, arrangement of editorial 
sections, Reader Service—even the 
quality of the advertising. Com- 
ments and opinions were all over 
the lot. And they’re still coming ’in. 


What do you say? It’s your mag- 
aziné and we’re wide open for sug- 
gestions. We’d like your ideas... 
for the 1956 Annual Inventory 
Issue of CHEMICAL ENGINEERING. 


ANNUAL INVENTORY ISSUE. 


| Bulletin 87C on THFA 


@ 


A McGrow-Hill Publication, 330W 47nd St New York 34." ¥ 
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Successtul Uses of 


eye Pett A 


(TETRAHYDROFURFURYL ALCOHOL) 


ESTER QUEST 
YIELDS A 
NONVOLATILE 
HERBICIDE 


(Photos courtesy of California Spray-Chemical Corporation ) 


Typical agricultural application of an Ortho* herbicide 


Company: California Spray-Chemical Corporation, Richmond, Cali- 
fornia, makers of Ortho* herbicides. 


Problem: To produce a nonvolatile herbicide that clings to brush and 
weeds until they’re killed and control possible vapor injury to 
adjacent sensitive crops. 

Solution: 2,4-Dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichloro- 
phenoxyacetic acid (2,4,5-T) are converted to tetrahydrofur- 
furyl alcohol esters which have low volatility and contain max- 
imum percentages of 2,4-D and 2,4,5-T components for effective 
herbicidal activity. 


End Product: A nonvolatile, effective herbicide that stays put longer. 


Side Benefits: (1) THFA is easy to esterify and handle. (2) The re- 
sulting THFA esters of 2,4-D and 2,4,5-T are easily soluble in 
the majority of organic solvents and insoluble in water. 


Check Into THFA yourself. Its successes are numerous. THFA is a 
versatile solvent for many resins and dyes, a useful chemical 
intermediate and finds a large market in the synthesis of plas- 
ticizers for vinyl resins. 


*Reg. U. S. Pat. Off., California Spray-Chemical Corporation 


335G The Merchandise Mart, Chicago 54, Illinois 


The Quaker Oals Ompany Room 535G, 120 Wall St., New York 5, N. Y. 


Room 435G, 3000 N. Going St., Portland 11, Ore. 


| In Evrope: Quaker Oats-Graanproducten N. V., 
Rotterdam, es Netherlands; Quaker Oats (France} 
S. A., 3, Rue Pillet- Will, Paris IX, . France; 
A/S “Ota”, Ss. 
In Australia: Swift & Company, Pty., Ltd., “hau 
In Japan: F. Kanematsu & Co., Ltd., Tokyo 





425 





If you pump these 
corrosives... 
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Get months of Trouble-Free service with 


CHEMPRO TEFLON PACKINGS 


if your pumps and valves handle highly corrosive industrial 
chemicals, CHEMPRO TEFLON PACKINGS will drastically cut 
packing replacement and maintenance costs. CHEMPRO Pack- 
ings last for many months under corrosive conditions which make 
ordinary packings useless in days or even hours. They stop leakage 
by providing a tight seal at only slight gland pressure, and their 
very low coefficient of friction often makes lubrication unnecessary. 


TEFLON* PLASTIC STUFFING 
BOX PACKING 


Ideal for either centrifugal or reciprocating 
pumps operating at speeds up to 3600 R.P.M. han- 
dling corrosives at temperatures from -118° F. to 
525° F. Style No. 101 composed of 94% shredded 
Tefion and chemically inert graphite as a friction 
reducer. Style No. 201 same as No. 101 except that 
mica is used as friction reducer. Both styles made 
to fit every size stuffing box on standard process 
equipment. 


TEFLON V-TYPE PACKINGS 
For reciprocating pumps and hand, air and 
motor operated valves handling corrosive mate- 
rials. Lips of very sensitive pressure rings expand 
proportionately to increased operating pressure 
thereby preventing leakage. Suitable for tempera- 
tures from -150° F. to 550° F. Unsuitable for cen- 
trifugal or rotary pumps. Supplied in bulk or in 

complete sets to fit specific stuffing boxes. 


Chemical & Power Products engineers are packing and gasket special- 
ists with complete fabricating facilities to meet your specific require- 


*du Pont Trademark 





ments. Write for our complete Teflon Packing and Gasket Catalog. 
CHEMICAL & POWER PRODUCTS, INC. — 
The Original Fabricators of Teflon Packings and Gaskets 
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5 Broadway, New York 4, N. Y. 








PRODUCTS... 


Ball & pebble, catalog 73 & 
77 


Mixers 
Bulletin B-107 
Bulletin B-109 
Bulletin 800 


Laboratory, bulletin B-112,. .203c 
Paper coating 
Portable, bulletin B-108....203d 
Side entering, bulletin B-104 
203e 
Top entering, bulletin B-102 
208f 
Propeller type, bulletin B- 
Are CIRRE aitte” 2 ea 208g 
Molding machines 
Monitors, fail-safe 
Motor starter circuit-breakers. .91 
Motors, bulletins MU203, MU132 


Explosion proof 
Bulletin 1700 


Motors & controls 
Motors & generators 
Nozzles 
Catalogs 6A, 6C 
Spray, catalog 24 
Packaging 
Collapsible tube 
Corrugated 
Packings 
Pump, catalog TP-1255....352b 
Teflon, bulletin PE-321 
Packings & gaskets 
Panels, radiant 
Papers 
Autopositive 
Pelleters, continuous 
Pilots, temperature 
Pipe 
Lead lined 
Plastic, bulletin CE-56...326-7a 
Bulletin 80 
Polyvinyl chloride 
Saran lined 
Pipe & fittings 
Catalog S-7000 
Lectro-clad 
Pipe & tubing 
Plastics 
Potentiometers 
Preheaters, air 


April 1956—CuemicaL ENGINEERING 


PRODUCTS... 
Presses, dewatering, catalog A 
TL343a 

Process equipment 62-3, R355 
Fabricated, bulletin 550 
Impervious graphite .225¢, 465a 

Processing equipment ....125, 342 
Liquid 

Proportioning systems, bulle- 
tin 0351 

Pulleys 
Reduction 
Variable speed 

Pulverizers 240F, 431 

237, TL355, 462A 

Bulletin CE 

Bulletin He 

Bulletin S-147 

Catalog 5206 


Bulletin CE-55 
Submersible 
All purpose 
Centrifugal . .157, 331, 356, 465d 
Catalog S-7250 
Catalog 184B 
Sealless 
Chemical 
Bulletin W-350-B-13 
Bulletin 725.4 
Bulletin 982 
Condensate & vacuum .... 
Diaphragm slurry 
Direct flow 
Double end 


Electromagnetic 
Filter 


Heavy duty 

High pressure 

High vacuum, bulletin 403. .299 
Leakproof 

Liquid oxygen, bulletin 203-7 


Process, bulletin 1125-B 
Proportioning 

Rotary 

Vertical turbine 


Radiation 

Reactors 
Glassed steel 

Reclaimer systems, oil, bulletin 
R-160 

Recorders, Spec. E12-5 
Temperature 

Recovery system 

Reducers 


Catalog WG-51 
Refractories 
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A NEW CORROSION-PROOF 
SURFACING FOR FLOORS 


You obtain greater protection...and save 
dollars... when you specify COROCRETE... 
the new acid-proof floor material developed 
for diversified applications in the chemical 
processing, food processing, plating and 
metal working industries. Quickly and easily 
applied over existing concrete surfaces, it 
handles like cement topping. COROCRETE 
is especially resistant to solvents which de- 
stroy conventional floor surfacing materials 
and expose concrete under-flooring to acid 
attack. It can be furnished in various 
grades to resist virtually every type of 
solvent as well as most acids or alkalies. 
Thicknesses from 4 -inch minimum to 
%-inch maximum (per layer) are 
recommended for best results. Send 
coupon today to obtain-a sample of 
COROCRETE and/or a copy of the 

, mew technical brochure 


shown below. 
6719-CC . 


get all the 
facts today. 


The The Ceilcote Co., Inc. 





4836 Ridge Road « Cleveland 9, Ohio 


Check one or both: 
COMPANY 


Ine. 


4836 Ridge Road 
Cleveland 9, Ohio 


Oo Please send me a copy of the Brochure. 
O Please send me a sample of COROCRETE. 


Name 
Address. 














Use the Best... Use Westinghouse for 
Fume, Vapor and Dust Exhaust! 


VENTILATING SETS 
INDUSTRIAL FANS 


SILENTVANE FANS AXIFLO *¥ANS 


*No. 2 of a Series 


Put Air to Work Economically for: 


1. Heating and ventilating 

*2. FUME, VAPOR AND DUST EXHAUST 
3. Make-up air for balanced ventilation 
4. Cooling and dehumidifying 





5. Electronic Air Cleaning 
6. Mechanical Draft for Steam Boilers 


For complete application service, call your Consulting Engineer or your 
nearest Sturtevant Division Sales Engineer . .. or write Westinghouse Electric 
Corporation, Sturtevant Division, Dept. 16 C, Hyde Park, Boston 36, Mass. 


WESTINGHOUSE AIR HANDLING 


voucan se suns..ens Westinghouse 








PRODUCTS ... 
Refrigeration equipment .... 
Refrigeration, steam jet 
Regulators, air 
Respirators 
Resurfacing material 
Rotameters 
Rubber & plastic materials, 
data CE-50 
Rubber products, silicone.... 
Rubber, synthetic 
Safety equipment 
Seales, truck, bulletin 2417.... 
Scanning & logging systems, 
bulletin 98268 
Screens, vibrating 
Scrubbers, fume 
Seals 
Catalog 455-CE 
Mechanical rotary, bulletin 


Separators 
Laboratory 
Sifters, gyratory 
Spectrometers, mass, bulletin 
CEC1824B-X2 


Alloy & stainless 

Stainless 58-9, 249, 287 
BONNE HE DUMGEIOS. 0.0 so 5.dso:00 08 158 
Surfacing 


Tank cars 

Tank equipment 
Tantalum 

Teflon products, bulletin 


ing systems 
Thermostats, electric 
Thickeners, bulletin 31-D-11. . .322 
Titanium 
Trailers 


Gas supply 
Transformers, are furnace, 
bulletin GEA-6236 
Transmitters, pressure 
Traps 
Pumping & lifting 
Steam 
Bulletin 10-55 
Bulletin T-1739-X 
Trucks 
Fork lift 
Industrial 
Tubes 
Formed-in-place 
Heat exchanger 
Bulletin 1954 
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PUMP 
STUFFING 
BOXES 


INFORMATION 
suggesting solution 
of common stuffing 

box difficulties; 
available in newly 


dei = ; 
BULLETIN 5-147 FULL CONE—HOLLOW CONE—FLAT SPRAY 





Spraco has the most complete line of nozzles available 
anywhere — IN STOCK. Capacities range from 1% pint /min. 
to 4000 gal./min. Bronze, cast iron, and stainless steel. 
Write for our nozzle catalog. 


aa > BM spray 
) . me ENGINEERING 
HOLLOW CONE =i) COMPANY 


115 Central St., Somerville, Mass. 














, PIONEERING 
in PIPING PROBLEMS 


: Since 1912 CLAYTON MARK & COMPANY 
has eigenen the BESTgjn UNIONS... Doors to the Pipeline 


Way back in 1912 Clayton Mark & Company 
realized industry’ s great need for a steel 
union cap of g high tem- 
peratures, high pressure and severe wrench abuse. 
A sturdy union that would again and again 
make and break with ease and still perform 
dependably in service. 
They also realized that a door to the pipeline 
which could be opened quickly and closed 
tightly would become an important factor in 
reducing production losses and maintenance 
costs. This pioneering has brought about 
many Mark Firsts in steel union products. 
All have been specifically designed to solve 
definite piping problems and are produced 
to meet the highest standards of quality. 
Truly America’s First and Finest Steel Unions. 








WRITE on business stationery for your j = FIRST UNIONS to have a differential in hardness (Brinell) between 


copy of Bulletin S-147. ; , the male and female seats to prevent gauling. 
: FIRST UNIONS to Rust-Proof, Spark-Proof and Permanently Lubricate 


pany agp (Sse, 3 859) . ‘ . the nut threads with Udylite Cadmium. 
ELM ST.» 4 4 Re ae FIRST STEEL UNIONS Including the PETRO A.A.R., PETRO SOCKET- 


Fig. 6043 = WELD, PETRO HI-SPEED, HYDRO A.A.R. and MARK A.A.R. 
: FIRST FORGED STEEL ORIFICE UNIONS Including the C. M. & CO. 
ORIFICE screwed or socket-weld and the TABBED ORIFIC E 
FIRST ForGeD STEEL HANDLE-BAR UNIONS Including the 4000 
and 6000 TEST HANDLE-BAR and HANDLE-BAR‘O’ RING. 
FIRST ForGED STAINLESS STEEL UNIONS Including the PETRO 
DUAL and the ORIFICE DUAL. 
All MARK Union Products, plus a complete line of Forged 
MAIL THIS COUPON TODAY! Steel and Alloy Fittings available in all industry centers. 


PLEASE SEND US ILLUSTRATED FOLDER ON COMPLETE LINE [) NEW CATALOG AND LATEST PRICE LISTS [) 








NAME 


TABER CLAYTON MARK & COMPANY +. 1900 DEMPSVER ST. « EVANSTON, Ill. 
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NOY Heat-Exchange Equip- 
ment Selected for Olin- 
Mathieson Rocket Fuel Plant 


When Olin-Mathieson specified Frick oil separators, accumulators, inter- 
stage flash coolers and condensers for their hydrazine plant at Lake Charles, 


La., many factors influenced the decision . . . . ability to manufacture to rigid 
specifications . . . price considerations . . . 
experience with similar orders ..etc. But 
the deciding factor in this purchase was 
the engineering service which Frick Com- 
pany offers to its customers. 


dt Cimbiny sidiiak ta tie Drawing upon the accumulated experi- 
manufacture of all types of pressure ence of over 70 years of service to indus- 
vessel and heat exchange equipment. t+ Frick Company's engineering staff is 
particularly well equipped to come up 
with the right answers to your heat trans- 
fer, refrigeration and air conditioning 

problems. 


Tell us what you want to cool, and we 
will design the system to suit your needs 
exactly. For purchasers who wish to spec- 
ify complete installations with unification 
of responsibility, we offer the services of 
our Erection Department. 


Frick compressors are manufactured Write, wire or phone for complete 
in 83 types and sizes to fitevery details. 
ing requir 


Frick; 


yea te PENNA. 








PRODUCTS... 


Tubing 

Flexible 

Plastic, bulletin 66 
Tubing & pipe, stainless 
Turbines, bulletin 135 


Forged steel, bulletin U-1... 
BL3845, 452A 


Cylinder 
Diaphragm 
Bulletin 351 


Catalog 10 
Globe 
Iron gate 
Lubricated plug 
Catalog PV-4 


Steel gate, bulletin 195 
Steel plug, catalog 55-1-W.... 
Vaporizers 
Dowtherm 
Vessels 
Pressure 
Processing 
Viscometers 
Washers, fume, bulletin FW-4.102 
Wire cloth 
Catalog 50 
Wires, thermocouple & exten- 
sion, bulletin 31-E 


Services 


Chemical cleaning 
Copy makers 
Design & construction 
Methanol units 
Engineering & construction67, 117 
Engineering services, electrical, 
bulletins GED-2244 & GED- 
1966B 
Fire protection 
Gaging charts, alcohol drum.35-6d 
Information systems 
Laboratory service 
Research 
Research & development 
Sodium handling, metallic.... 
Surface chemistry 
Waste treatment 
Data 700(2) 
‘Industrial 
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Editorial Reprints . . . | ° 
@ Processes and Costs what is your 


1 Chemical Engineering's Flowsheets 
—150 process flowsheets ($2). | - 
2 Cost Estimation 1— 38 articles, | 
és Fe pp. of _ de fy bl 2 
ost Estimation — articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). | pro em: 
48 Cost Estimation I11— 17 articles, | 
80 pp. May ‘54 ($1.25). 
52 Heat Exchanger Design—(75¢). 
56 Cost Index—Subject index to 351 
sc ag an articles = lf 
ost Index—Supplement ¢). e 
69 Plants & Processes—Reprint from accept this offer by 
1955 Inventory Issue (75¢). 


71 Water—Treatment for use (50¢). Schutz-O'Neill for a 
@ Feature Reports 
4 


Fluid Flow—15 articles ($1). 
Pumps—How to select (50¢). FRE. TEST GRIND 
Process eenaaiee ian 
report an 6-p. chart ($1). 
Size Reduction—(50¢). OF YOUR MATERIAL SAMPLE 


Petrochemical Processes—(50¢). Without obligation to you, we’ll grind a sample of your ma- 
Solids Feeders—How to lick feed- terial in our Pilot plant, using a production model Schutz- 
ing difficulties (SO¢). O’Neill Superfine Pulverizer. This is a bonafide, no-strings 
ee ee ey Seay OF offer to demonstrate to you the versatility, particle size range 
Suiiootion, heww-how S09. d capacity of Schutz-O’Neill Pulverizers. Write us for details. 
Heat Technology — Heat produc- and capacity 


tion, transport, transfer ($1). 


i OUR ENGINEERING TEST REPORT together with your pro- 
ee ertbtit Bes bay "haat cessed product will be returned to you giving exact data and 
ment and performance (50¢). recommended Schutz-O’Neill 
Process Piping—Roundup of pip- equipment, methods and mill plans 
ing, valves, fittings (75¢). for your process application. 
Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). | SCHUTZ-O'NEILL 
Mixing—Understand this univer- PILOT PLANT 
sal operation, 48 pp. (75¢). uses a standard 
Lubrication — Of chemical equip- production mod- 
ment for plant engineers (50¢). el 16” Superfine 
Binary Distillation—Theory, equip- Pulverizer, which 


ment (75¢). provides up to 








lon Exchange—A chronicle of re- 100 different pul- 


markable advances (75¢). 
Photochemical Engineering—Uses, with a grinding 
processes, reactors (75¢). range from 40 
Solids-Liquid Separations — Know- — mesh to 5 mic- 
how in 1955 ($1). rons. 
Solids-Gas Contacting—Integrated 
background (50¢). 
Moving-Bed Processes —— Theory | 
and applications (75¢). 
— pence — Survey of 
techniques ¢). 
Bio-oxidation—Theory, design and | ULTRAFINE GRINDING WITH Conmmonee PARTICLE Sze RANGE 
practice (50¢). You'll find Schutz-O’Neill Superfine Pulverizers best for 
Drying—Methods, equipment, de- ultrafine grinding with controlled particle size dis- 
signs & costs (75¢). WRITE US tribution—yet their versatility also makes them adapt- 
Industrial Statistics—How to use FOR DETAILS able to the complete grinding range from coarse to 
data effectively (75¢). OF TEST ultrafine 


@ Materials of Construction GRIND OFFER Many heat sensitive products can be safely pulver- 


29 Protective Coatings — How to se- ized, because the grinding principle of impact with 
lect use against corrosion ($1). |  teit us your milling requirement— air attrition embodied in Schutz-O’Neill design 
35 Industrial Plastics —- How and | fineness, uniformity, increased out- keeps product temperatures down and helps 


where to use (50¢). t, lower cost—send us a sample : : 
: . , vam, control uniformity. 
38 Stainless Steels — Properties and | he stock you want to pulverize, y 


corrosion data (75¢). ity de- Typical Schutz-O’Neill applications are in the 
43 Hosteloys B, C, D—Combined Cor- | sired, aad ue Saote Otel paint industry; major cocoa powder, sugar, 
rosion Forum reprint (75¢). bulletin. spice and pharmaceutical manufacturers ; proc- 
58 16th Biennial Report—64 p. re- essors of emulsifier gums, resin, plastic and 
view: eovecaian vanletanen £51). RS seaweed extract powders and a great number 
@ CE Refresher Series >» pervenn of others. From 62 years of continuous 
Thermodynamics Principles—(50¢). x manufacturing and field experience, Schutz- 
Compression & Expansion—(50¢). | Y, O’Neill may already have the answer to 
Chemical Equilibriuzm—(50¢). e your problem. Superfine Pulverizers are 
Homogeneous Kinetics—(50¢). ee made in six sizes ranging from 714 to 125 


Catalytic Kinetics—(50¢). h anaes oe meddle 
Interpreting Kinetics—(50¢). orsepower with gr ig 


Simple Reactor Design—(50¢). | | : to 28” in diameter. 


verizing set-ups 











PULVERIZERS 
GRANULATORS 


gtr elite service post- > : { SCHUTZ-O’NEILL COMPANY | ae 


AIR CLASSIFIERS 
card for the fastest delivery. SIFTERS 


Pay when billed ; 301 Portland Avenve ¢ Minneapolis 15, Minnesota HAMMERMILLS 
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Guide to Technical Literature 


© Want to build up your files and keep them up-to-date? 


You ean get any publication in this comprehensive guide— 


free—just for the asking. 


® It’s easy—simply circle the item’s number on the 


Reader Service Postcard and mail. Replies will come directly 


from companies offering the literature. 





Chemicals 





Acid, Adipic Comprehensive 8 p. ref- 
ence gives physical & chemical prop- 
erties; principal reactions on the 
carboxyl & alpha methylene groups; 
solubility curve, & puaenes uses ; 
etc. Technical Bulletin 1-12. 
432A National Aniline Div. 





3,3’ - Bitolylene 4,4’ - 
Technical information available on 
Nacconate 200. Includes: typical 
analysis; chemical properties and 
suggested uses; siological prop- 
erties; etc. Technical Bulletin I-17D. 

National Aniline Div. 


Carbon, Activated Illustrated, 6 p. 
Folder contains descriptive informa- 
tion on Girdler Activated Carbon 
G-32. Includes: numerous applica- 
tions; characteristics and properties 
of activated carbon; etc. 

Girdler Co. 


Diisocyanate 








Acid Anhydrous, Hydrofiuoric 40 p. 
book contains valuable information 
concerning hydrofluoric acid anhy- 
drous. Provides useful data for those 
who now use HF, or for those who are 
contemplating its use. 
98a *Harshaw Chem. Co. 


Acid-Monohydrate, p-Toluene Sulfonic 

Technical Bulletin contains de- 

tailed information on toluene sulfonic 

acid-solid (high para) & para-toluene 

sulfonic acid-monohydrate. Includes 
specifications & reference literature. 

432B Hydrocarbon Chem. 


Acids, 








Armour’s 2-system 


Fatty 
ti assures you of uniform- 


onation 
ity & highest purity in Neo-Fat fatty 


acids. “The Chemistry of Fatty 
Acids,” 48 p. brochure, & Specification 
Chart is available upon request. 

9 *Armour Chem. Div. 


Catalysts “Harshaw Catalysts... 
Made to Your Specifications” includes 
sections on: the history of catalysts ; 
typical Harshaw catalysts and how 
they are used; catalytic chemicals 
— by Harshaw ; etc. p. 

Harshaw Chem. Co. 





Chemicals, Custom-Made More than 
1,000 high purity chemicals are manu- 
factured by B & A. Available in 
quantities ranging from small bottle 
lots of laboratory reagents to car- 
— of fine chemicals. Catalog. 

*Baker & Adamson. 


Chemicals for Metal Finishing Chem- 
icals of interest to metal finishers 
include: citric, tartaric, gluconic, & 
oxalic acids, & their salts. Request 
Technical Bulletin 61, “Chemicals for 


Metal Finishing.” 
119b *Chas. Pfizer & Co. 








Issues a new data folder on 

Acrolein. Includes: physical proper- 

ties ; shipping data ; applications; typ- 

ical react Ons ; derivatives of acrolein ; ; 

Ret. Nov properties; etc. 24 p. 
f. No. F-7389C. 

Carbide & Carbon Chem. 


Chemicals, Odor Control ues a 
new Bulletin on the use of “Alamask” 
odor control chemicals in rendering 
operations. Describes use in cookers 
processing butcher & slaughter house 
scrap & chicken offal, etc. 

4321 Rhodia, Inc. 





Alcohol, Polyvinyl s a small 
amount of Elvanol is all that is needed 
to make highly stable dispersions or 
emulsions of mineral and vegetable 
oils, many resins, waxes, organic sol- 
vents, etc. Complete information. 
340-1la *E. I. du Pont de Nemours. 


Chemicals, Textile New 26 p. tech- 
nical reference reviews some of the 
newer uses for chemicals for the tex- 
tile industry. Features Niatex anti- 
static AG-2, a new finish for textiles. 
Request your copy of Booklet F-8679B. 
4323 Carbide & Carbon Chem. 





Alcohol, Tetrahydrofurfury! 
(tetrahydrofurfuryl alcohol) 
starting point for the preparation of 
high boiling tetrahydrofurfuryl] es- 
ters and ethers. Product sample and 
Bulletin 87C upon reques est. 

425 *Quaker Oats Co. 


Chloromethanes Valuable data on 
diverse uses & physical & chemical 
properties of chloromethanes—meth- 
ylene chloride, methyl chloride, chlo- 
roform, carbon tetrachloride—in new, 
comprehensive 28 p. reference. 

147 *Solvay Process Div. 





me Fatty “Survey of Comet 
rand Fatty ~ pen a ne 
booklet, describes large line of 
straight-chain a alcohols. In- 
cludes properties, applications, typi- 
cal reactions, solubilities, ¢ 

432D M. Mi ichel & Co. 


A new source—a new 
cyclohexanone—National 
Nadone. It is now available from 
basic production. For complete in- 
formation, company offers a sample 
and 24 p. Bulletin No. 1-19. 

401 *National Aniline Div. 


Cyclohexanone 
name for 





Alumina Trihydrate......Presents valu- 
able technical information and prod- 
uct samples of low-iron, organic 
alumina trihydrate. Uses include: 
iron-free alum; high qual 
ware; iron-free catalysts; etc. 
432E Reynolds Metals Co. 


p-Dichlorobenzene in seven 
different sizes. Each size has its ad- 
vantages—tops for repackaging & the 
crystals make a firm, dry, non-oozing 
block or pellet of exceptional white- 
ness. Bulletin 454. 
154a *Hooker Electrochem. Co. 








Diisocyanates 24 D, reference de- 
scribes “Nacconates” National 
aniline diisocyanates. Includes: phys- 
ical properties; chemica] properties ; 
suggested uses; physiological action ; 
storage; etc. Technical Bulletin I-17. 





Epoxidation with H2O:2...... Literature 
and data on epoxidation technique for 
natural fats, oils and derivatives. 
New method increases epoxy content; 
lowers by-product formation; elim- 
inates preforming peracid; etc. 
340-1b *E. I. du Pont de Nemours. 





Ethanolamines Company makes 
available samples, quotations and lit- 
erature on Ethanolamies. Includes in- 
fermation on its uses, physical prop- 
erties tables & graphs, etc. Complete 
details sent upon request. 

*Nitrogen Div., AC&D. 





Fluids & Lubricants, Synthetic 
a new 52 p. booklet on Ucon synthetic 
fluids & lubricants. Covers properties, 
applications, and characteristics of 
these polyalkylene-glycol derivatives. 
Request Form No. F-65001 
432L Carbide & Carbon Chem. 


Formaldehyde High purity 50% and 
37% formaldehyde is available at iow 
cost from Du Pont. Its methylene 
(—CHz—) group functions as a “chem- 
ical button” to link similar or dis- 
similar molecules. Request data. 
340-—le *E. I. du Pont de Nemours. 


Glycerine Offers valuable booklets 
including: “Glycerine Alkyds Tailored 
to Need” (20 p.); reference on glycer- 
ine standards & specifications (8 p.); 
booklet covering properties & applica- 
cations (16 p.). 

241 *Glycerine Producers’ Assoc. 











Gum, Karaya A thickener in print- 
ing, finishing and sizing. Other uses: 
in pharmaceuticals as an emulsifier ; 
in ceramic clays, candy and ice cream 
as a binder. Available in natural or 
powder form. Special Bulletin. 
432M Jacques Wolf & Co. 


Inks, Vinyl The R. P. Series of 
Vinyl Inks are solutions of especially 
compounded vinyl compounds, con- 
taining vinyl copolymer resins, fillers 
and colors. For further information, 
request Bulletin No. 02-69-1-1-56. 
432N Harwick Standard Chem. Co. 








Contents of This Issue . . . 
Chemicals and materials 432 
436 
Electrical equipment ... 438 
Handling and Packaging 442 
443 
Instruments and controls 445 
438 
449 
454 
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Pumps, blowers, compres- 


465 
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HOW TO HANDLE 


DRUM FLUIDS faster! 








( works DOZENS OF ways! | 


Handiest piece of equipment in the 
plant! That’s what they say at 
scores of plants where this Fast-Flo 
Drum Pump is used. It’s a really 
versatile worker...has dozens of 
specific uses. Here are just a few 
ways it will work for you: 


@ For transferring fluids cleanly and 

safely from upright original drums. 

© For supplying or adding fluids to pro- 

duction lines, direct from original drums. 

@ For agitation and mixing in closed 

drums. 

@ For injecting fluids such as cutting oil 

at high pressure. 

@ For intermittent spraying of lacquers, 

varnishes and other light coatings. 

Fast-Flo is surprisingly low in cost 
. . air-operat ..easy to handle 

.and rugged! You get double- 

action, high volume, controlled de- 

livery, wherever you use it. 

Write today for the new Fast- 

Flo Idea Book which tells you 

where end how this pump 

can save you money. 





GRAY COMPANY, IN 
48 Grace Square, Minneapolis 13, Minn. 


G RACO DRUM PUMP 


Regional Offices: New York, Philadelphia, Detroit, Atlanta, Chicago, San Francisco 











WRITE FOR 
j OUR 12-PAGE 


ort M088, 


whe * ce? 


We are one of 
the world’s 
Largest Manu- 
facturers of 
Rotary Dryers 


STANDARD STEEL CORPORATION 
5045 Boyle Ave., Los Angeles 58, California 
15 Park Row New York 45, N. Y. 
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No Chippage 
when you use 


Sicon 


SILICONE 


HEAT RESISTANT 
FINISH 


25,000 TEMCO 
Wall Heater 


Installations 


The upper grille of this handsome 
TEMCO Gas Wall Heater is fin- 
ished with 7x7070 Brown SICON 
Silicone-Base Heat Resistant Fin- 
ish. The number of louvers on 
this upper grille en seni a chip- 
page problem with vitreous enamel 
which prompted Temco to turn to 
SICON. Normal operating tem- 
peratures run about 350°F. but 
the temperature encountered on 
blocked flue conditions require a 
heat resistant finish to withstand 
500° F..SICON 7x7070 Brown, on 
25,000 or more Temco installa- 
tions, has successfully met field 
comer gpa requirements without 
oss of color, gloss or adhesion. 
Investigate other case histories of 
SICON—the remarkable finish that 
has solved over 150 heat resistant 
finish problems! Write today! 


The Original Silicone Base 
Heat Resistant Finish 


IDLAND 


Dept. D-10 Waukegan, Illinois 


ENAMELS ¢* SYNTHETICS 
LACQUERS * VARNISHES 


® 
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MOVE FATS, OILS, MOLASSES, 
AND OTHER VISCOUS FOOD PRODUCTS 
with Dependable ROPER Pumps 





| IN THE PLANT 


OR BETWEEN 
PLANTS 


Increase your productivity and reduce overhead costs with smooth, 
dependable Roper Rotary Pumps. The two models illustrated (of 
the 3600 Series so widely used in virtually every industry) 

are naturals for transferring fats, oils, sirups, and similar 
products. Model MAHB is best suited for stationary equipment. 
Model HBRYV is Roper’s outstanding general purpose pump 
that lends itself to tank truck installations. The Roper principle 
of two moving parts — equal size gears — promotes high 
efficiency and holds maintenance problems to a minimum. 
Available in standard fitted, all iron and bronze fitted 
construction to suit your needs. Series 3600 pumps available in 
sizes 40-300 G.P.M. — pressures to 60 P.S.I. 


RODER 
Kola vy Furnes 


GEO. D. ROPER CORPORATION 
454 BLACKHAWK PARK AVE. ROCKFORD, ILL. 





LITERATURE .. . 





Presents a new 16 p. refer- 
ence on use of Hycar latices in tex- 
tiles. Features a chart showing the 
physical properties of Hycar latices & 
typical fields of application for each. 
Request Service Bulletin H-20. 
434A B. F. Goodrich Chem. Co, 





Latices, Nitrile Describes Chemigum 
Latices 236 & 246—small particle size 
nitrile latices. Sections include: analy- 
sis of properties ; why small particles; 
small particle colloid stability; ete. 

No. 55-189, 
Goodyear Tire & Rubber Co. 





Lithium Hydroxide Presents an in- 
formational MBulletin on “Trona” 
lithium hydroxide. Pamphlet provides 
valuable data on potential uses, re- 
sults of laboratory tests on lithium 
base greases and other material, .. 
434C American Potash & Chem. Corp. 





Lubricants, Silicone Cut your valve 
maintenance with Dow Corning valve 
seal, the non-melting, chemical-re- 
sistant silicone lubricant. Effective at 
temperatures from —40 to 500 F. 
Sample available upon request, 
R3L3 *Dow Corning Corp. 





Molding Compounds, Nylon Presents 
molding characteristics & physical 
properties of new Plaskon nylon mold- 
ing compounds 8200 & 8201 together 
with an analysis of the new Plaskon 
polyethylene lubricants. Lllustrated. 
434D Barrett Div. 





Molybdenum Silicides Companion 
publications on molybdenum silicides 
—Bulletin Cdb-6, entitled “Refractory 
Molybdenum Silicides ;’’ Bulletin CH- 
23, entitled “Fabrication of Molyb- 
denum Disilicide Parts.” 
434E Climax Molybdenum Co. 





Nitrocellulose .Used for lacquer. 
Quick drying and long wearing, the 
versatile lacquer is the standard qual- 
ity wherever the finest in finishes is 
sought. Request a copy of company’s 
annual report. 
82 *Hercules Powder Co. 





Oils, Castor...... Catalog & Product Guide 
of Castor Oils & Chemical Deriva- 
tives gives uses & proposed applica- 
tions for 90 castor oil products such 
as soaps, acids, esters. Technical in- 
formation is also included. 
434F Baker Castor Oil Co. 





Oxides, Chromium Most stable of the 
green pigments, unaffected by acids, 
etc., non-fading. The 4 pure chromium 
oxides withstand ceramic tempera- 
ture; the 2 hydrated used for brilliant 
color. Data & samples. 

328 *Williams Colors & Pigments. 





Paraffins, Chlorinated “Your Fact 
File On Diamond Chlorowax ... 
the Versatile Chlorinated Paraffin” 
lists both resinous & liquid grades 
available & reviews & illustrates 
principal industrial applications. 36 p. 
434G Diamond Alkali Co. 


Pesticides, Granular Announces 
availability of a new issue of Atta- 
clay Pesticide Digest. Entire Digest 
devoted to granular pesticides in 
general, & granular pesticide control 
of European corn borer in particular. 
434H Minerals & Chem. Corp. 








Polyethylene...... New brochure, “A-C 
Polyethylene for Rubber Compound- 
ing,” lists the advantages low mole- 
cular weight A-C Polyethylene brings 
to the processing of natural and syn- 
thetic elastomers, 8 p. Samples. 
123 *Semet-Solvay Petrochem. Div. 





Polyethylene Announces a new 16 p. 
book on Injection Molding of Tenite 
Polyethylene. Contains basic data 
about molding of Tenite Polyethylene, 
along with a suggested guide for cor- 
recting molding difficulties. 

4341 Eastman Chem. Products. 





Resins, Coumarone-Indene 
cial pale, low-odor coumarone-indene 
resin , . . prescribed for freeze-thaw 
stable PVAc emulsion paints ... 
features valuable cost-saving advan- 
tages. Request samples & data. 
79 *Neville Chem. Co. 





*From advertisement, this issue 


April 1956—CuemicaL ENGINEERING 








Resins, Epoxy p. discusses Bakelite 
C-8 epoxy resins & hardeners. Produc- 
tion methods for processing C-8 epoxy 
resins are presented; also includes 
property data for specific resin & 
hardener formulation. 
435A Bakelite Co. 





Resins, Hydrocarbon Covers prop- 
erties & specifications of resins & 
resin solutions & gives many spe- 
cific formulations & cooking proce- 
dures for aluminum vehicles, var- 
nishes, etc., in Tech Bulletin 219 & 203. 
435B Velsicol Chem. Corp. 





Resins, Para Coumarone Indene 
coumaron is the trade name of com- 
pany’s line of Para Coumarone Indene 
Resins. Presents compatibilities, color 
& Melting point range of Piccou- 
maron. Bulletin No. 12-64-5-12-55. 
435C Harwick Standard Chem. Co. 





Resins, Polyester Series of Bulletins 
covers resins & other IC Polyester 
products used in hand lay-up applica- 
tions such as manufacture of boats, 
swimming pools, large structural lay- 
ups, bag molding, etc. 
435D Interchemical Corp. 





Resins, Polyester Hetron, a polyester 
that handles most common acids & 
many organic materials & gases, wet 
or dry, is fire-resistant. Hetron parts 
burn slowly & snuff out when flame is 
removed. Request data. 
154b *Hooker Electrochem. Co. 





Resins, Polyethylene Illustrated ref- 
erences covers Petrothene line: what 
is polyethylene? how is it made? 
what are its properties? what is it 
used for? how is it processed? how is 
it fabricated? etc. 16 p. 
435E U. S. Industrial Chem. Co. 





Resins, Polyvinyl Chloride Pliovic 
DB is the family name for a series of 
polyvinyl chloride resins developed 
& produced for their dry blending 
characteristics. Describes DB80V & 
DB90V in detailed Ref. No. 55-360. 
435F Goodyear Tire & Rubber Co. 





Resins, Styrene-Butadiene Detailed 
reference, “Types and Properties,” de- 
scribes Pliolite S-5. Includes infor- 
mation on: physical properties ; chem- 
ical properties; electrical properties ; 
ete. Ref. No. 55-325. 
435G Goodyear Tire & Rubber Co. 





Silica Illustrated, 8 p. Brochure 
contains detailed information on the 
new industrial chemical, Quso .. . 
a pure white, soft, finely divided 
silica. Includes data on usage and 
physical and chemical properties. 
435H Philadelphia Quartz Co. 





Soda, Caustic “Caustic Soda Buyer’s 
Guide” contains helpful facts on eco- 
nomics of 50% & 73% solutions ; other 
forms of caustic soda; capacities of 
tank cars & other containers; useful 
shipping data ; etc. 

54C *Hooker Electrochem Co. 





Sodium Citrate Complex-shaped in- 
teriors can successfully plated 
without electricity by  electroiess 
nickel plating using Pfizer sodium 
citrate. Request Technical Bulletin 
68, “Electroless Nickel.” 
119a *Chas. Pfizer & Co. 





Sodium Dispersions Sodium disper- 
sions were first developed by Du Pont 
& are particularly useful in systems 
where sodium is insoluble. Request 
literature on sodium dispersions & 
how to use them to advantage. 
340-1d *E. I. du Pont de Nemours. 





Sodium Hydride Oil Dispersion 
tailed reference contains information 
on composition, properties, solubility, 
applications, typical reductions, han- 
dling, safety and storage. Request 
Technical Bulletin No. 508-A. 
4351 Metal Hydrides. 





Sedium m-Silicate Valuable data on 
Drymet anhydrous—the most highly 
concentrated form of sodium m-sili- 
cate. Drymet File Folder contains 
complete technical information and 
suggested formulations. 

*Cowles Chem. Co. 





*From advertisement, this issue 
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MODERN SF $533 AL’ COMPRESSORS 


BUILT WITH R-¢ /ur-2bility 


Users of these latest Roots-Connersville Spiraxial Compressors 
tell us of their amazing efficiency and economy, at ranges of 700 
cfm to 5,000 cfm, and pressures from 15 psi to 30 psi (or higher). 


Then, there are these other R-C plur-ability advantages: 
e No internal lubrication, hence oil-free air 

e Direct-connected for speeds of 1750 rpm and 3550 rpm 
e No water jacketing needed 

e Compact—requires less space 

e Minimum noise level 


With many applications possible because of these advantages, we 
suggest you study the performance curves and other details in 
Bulletin SC-354. You may well find that the long-time economy of 
R-C Spiraxial units will justify replacing less efficient equipment. 





Ask about plur-ability in all R-C equipment 


Centrifugal and Rotary Positive Inert Gas Generators 
Blowers, Gas Pumps and . 
Exhausters Spiraxial® Compressors 
e 7 


Positive Displacement Detailed bulletins available 
Vacuum Pumps and Meters on all R-C equipment. 











» Roors-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
456 Illinois Ave., Connersville, Indiana. In Canada, 629 Adelaide St. W., Toronto, Ont. 
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“Buffalo” Rubber-Lined Pump with upper half of casing removed, 


-REDUCING COSTLY DOWN-TIME 


—-ELIMINATING EXCESSIVE 
REPLACEMENTS 


If you are pumping highly corrosive liquids, or liquids containing 
abrasive solids, you may be paying the high price of short pump 
life. However, where such severe service destroys ordinary pumps 
in a hurry, “Buffalo” has the answer: what acids can’t touch, they 
can’t burt. And in this “Buffalo” Pump, the liquid contacts nothing 


but rubber, vulcanized to the impeller and passages. 


Pump life is multiplied many times and the cost of rubber lining 
is negligible when compared to the savings in down-time and 
replacements, Have us mail you Bulletin 982 — see this and the 
other “Q” Factor* features that save you money and troubles when 
you specify “Buffalo” Chemical Pumps. 


*The "Q” Factor — the built-in Quality which provides 
trouble-free satisjaction and long life. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
501 Broadway Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


BETTER CENTRIFUGAL PUMP FOR EVERY LiQuIipD 





LITERATURE... . 





Sedium Toluene Sulfonate Company 
makes available a Technical Bulletin 
with detailed information covering 
their line of sodium toluene sulfonate 
and potassium toluene sulfonate. In- 
cludes uses and specifications. 
436A Hydrocarbon Chem. 





Sprays, Live Stock LSO-30 is a dual- 
purpose oil spray formulation that 
contains Crag Fly Repellent. As a 
space spray it provides fast knock- 
dewn & high kill of flies in the barn. 
Information in Ref. No, F-8953-A. 
436B Carbide & Carbon Chem. 





Stabilizers Stabelan 110 is a liquid 
stabilizer for polyviny] chloride resins 
& copolymers. Reference sheet con- 
tains; chemical composition; specifi- 
cation; recommended uses; etc. Re- 
quest Bulletin No. 15-29-0-12-55. 
436C Harwick Standard Chem. Co. 





Sulphur Dioxide..... ./ A versatile chemi- 
cal reagent for industry, sulphur di- 
oxide can be used as a reducing or 
bleaching agent, preservative, anti- 
chlor, neutralizer, pH control. Details 
in “Virginia SOe” Folder. 

42 *Virginia Smelting Co. 





Tetrahydrofuran Finds increasing 
use in applying top coats of high 
molecular weight polyvinyl chloride 
molecular weight polyvinyl chlorides 
polyvinyl chloride sheeting and sup- 
ported fabric. For complete informa- 
tion, request Technical Bulletin. 
340-1e E. I. du Pont de Nemours. 





Tolylene Diisocyanateisomeric Mixture 
Offers technical information on 
Nacconate 80. Describes: composi- 
tion ; typical analysis; chemical prop- 
perties and suggested uses; physiolog- 
ical properties; etc. Tech. Bulletin 
ical properties; etc. Bul. I-17A. 
436D National Aniline Div. 





Construction Materials 





Alloys Speed up pickling & reduce 
maintenance with Hastelloy Alloys: 
higher bath temperatures; increased 
acid activity ; decreased maintenance; 
less contamination. For complete in- 
formation, request Ref. No. F-8943. 
436E Haynes Stellite Co. 





Alloys, Exhaust-Valve...... Engineering 
Bulletin features technical data on the 
corrosion characteristics; metallurgi- 
eral consideration ; & chemical phys- 
ical & mechanical properties of ex- 
haust-valve alloys, Vol. 1 No. 1 
436F Thompson Products. 





Aluminum Resists weathering, te- 
quest reprints “Resistance of Alumi- 
num Alloys to Weathering, and “Re- 
sistance of Aluminum Alloys to Chem- 
ically Contaminated Atmospheres” for 
more complete information 
37 *Aluminum Co. of America. 





Aluminum, Brazing “Brazine Alcoa 
Aluminum,” a new product reference, 
presents practical shop data & up-to- 
date developments in the art of braz- 
ing aluminum. Descriptions of Alcoa 
brazing materials are treated in full. 
436G Aluminum Co. of America. 





Castings, High Alloy...... Covers facili- 
ties for producing high alloy static & 
centrifugal castings & offers data on 
castings used for resisting high 
temperatures, corrosion & abrasion. 
New General Catalog. 

458 *Duraloy Co. 





Coatings, Protective Describes Amer- 
coat No. 87—a heavy bodied, high 
solids vinyl resin coating which can 
be applied at thicknesses up to 10 
mils in one coat. General, physical 
& chemical properties detailed. 

233 *Amercoat Corp. 





Corrosion-Proofing Materials 
chure on corrosion-proofing materials 
& techniques cortains information on 
cement mortars, interliners for 
masonry construction & protective lin- 
ines for surface treatment. 8 p. 
436H Pennsylvania Salt Mfg. Co. 
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Electrodes, Welding “The Repair of 
Cast Iron Parts” outlines the latest 
data on the welding of cast iron with 
Ni-Rod & Ni-Rod “55.” Nine graphic 
case histories show welding electrodes 
in action. Write directly to company. 
437A International Nickel Co. 





Fabricated Products, Polyethylene & Poly- 
vinyl 48 p. reference 
illustrates & describes line of poly- 
ethylene & polyvinyl chloride fabri- 
cated products, plates, sheets, rods, 
tubes, etc, Bulletin AA-3. 

R343 *American Agile Corp. 





Fabrication, Stainless Steel 
quality workmanship, economical fab- 
rication to the most exacting specifi- 
cations ... in large or small quanti- 
ties. “Sheet and Plate Fabrication” & 
“Electrical Enclosures” on request. 
449 *Kirk & Blum Mfg. Co. 





Fabrication, Steel & Alloy Plate 
New 48 p. reference describes 
words & pictures the facilities & 
workscope of company—offering tech- 
niques in custom fabrication of steel 
& alloy plate. Catalog 554. 
437B Nooter Corp. 





Finishes, Industrial Maintenance 
48 p. offers data on interior & 
terior paint for walls, roofs, floors, 
etc. to serve as a guide in selecting 
Steelcote products suited to each 
maintenance need. Catalog 56. 
437C Steelcote Mfg. Co. 





Insulation, Block Eagle-Picher PV 
Supertemp block insulation ... with 
the new “‘precision-finish.” A highly 
efficient, all-purpose insulating block 
that is practically dustless. Offers 
valuable product sample. 

46 *Eagle-Picher Co. 





Insulation, Glass Fiber Versatile and 
efficient Ultralite features numerous 
advantages as insulation for all types 
of large heated equipment. Request 
“How-To-Do-It” details and specifica- 
tions. 

95 *Gustin-Bacon Mfg. Co. 





Insulation, Pipe & Block 12 p. gives 
full data on hydrous calcium silicate 
insulation for hot outdoor piping & 
process equipment operating at serv- 
ice temperatures up to 1200 F. Tells 
how Thermobestos is made. 
437D Johns-Manville. 





Jacketing, Aluminum Features: Lap- 
Seal insures weather-seal; heavy 
weight jacketing takes abuse; & new 
resin adhesive that makes a stronger 
bond between the jacketing & vapor 
barrier. Data & samples. 

282 *Childers Mfg. Co. 





Laminate, Polyvinyl Chloride, Flexible- 
Rigid Entirely new Fligid was 
developed by Kaykor to specifically 
answer certain problems restricting 
the use of unplasticized Polyvinyl 
Chloride. Engrg. Bulletin FL-85. 
437E Kaykor Industries. 





Lining Material, Polyvinyl Chloride 
Unlike unplasticized Polyvinyl Chlo- 
ride, which is a rigid material, Vyfiex 
L-10 is highly flexible & lends itself 
to lining of process & other equip- 
ment easily. Engrg. Bul. L-10. 

Kaykor Industries. 





Plastics Vyflex F-92 is a light, but 

corrosion-resistant plastic 

that has found wide application wher- 

ever corrosion is a threat to efficient 

operations. Complete technical in- 
formation in Engrg. Bulletin F-92. 

437G Kaykor Industries. 





Refractories Carborundum has pio- 
neered scores of super refractories 
with a wide variety of properties to 
meet your most demanding require- 
ments. For complete details, request 
Refractories Booklet. 
373 *Carborundum Co. 





Rubber & Plastic Materials Piping, 
pumps, valves and tanks have a wide 
range of temperatures, pressure, im- 
pact resistance. For details about Ace 
rubber and plastic materials, request 
Technical Data CE-50. 
326-7f *American Hard Rubber Co. 
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Keeping 
the Squeeze 
on Natural 
Gas in 


Pressure 
Vessels! 


In its plans for this Texas natural gasoline plant of the 
United Gas Pipe Line Company, Fish Engineering Com- 
pany included rigid specification feed tanks and flash 
tanks. Boardman was chosen for the job because of its 
long experience manufacturing dependable pressure 
vessels. Fish Engineering knows that BOARDMAN weld- 
ing procedures, fabricating and testing methods fully 
comply with API-ASME Code requirements, and readily 
pass all inspections by customer and insuring agency. 


Pressure vessels represent only one of a 
thousand custom and standard metal 
products BOARDMAN designs, engineers 
and fabricates—many of them specifically 
for the chemical process industries .. . 
all with exacting standards of quality. 
BOARDMAN would like to discuss your 
metalcrafting needs. 


KC YOUR key to quality metal fabrication is . . . 


~ tHe BOARDMAN co. 


OKLAHOMA CITY 


1401 S.W. 11TH 


BRANCH OFFICE: TULSA, OKLAHOMA 





ae 

In the f e of ia, nitrogen and hydrogen 
are combined under heat and pressure with a catalyst 
and the resultant ammonia gas is then cooled in this 
Vilter ammonia synthesis cooler. 





This Vilter unit was designed to operate at a working 
pressure of 10,000 ibs. psi. Bend in the tubing is off the 
vertical plane to permit easy flow of the gas in the cooler, 


; essures 
on .+- working pr 
are built in conformance 


10,000 psi- 
P.l. 
ze supplied 
Stan : 
American Cy imid, Continental vet 
ereauies have learned that Vilter can 
These i 
at the right price- 
Vilter mak 
11 and tube, sh 
ible modification 
equipment required 


ers: shell and <= by 
+ ° : e 
pn bundle, and ate ent — exchange | 
pene sep mee ge Vilter, today. 


f heat exchang 


idering the 
er when considering 
in terms of years © 


wi 
re not the complete ans 4 
on cintenance—that s 


Savings in equipment, But savings 
* install ati bed eo ejormance and minimum 6° 
extro service, 


where Vilter excels in low 


p- 
QUALITY CRAFTSMANSHIP 


that lasts.-- 


ENGINEERING DESIGN 


that guarantees P 


erformance 


ONDITIONING 
and 


eT ee 


THE VILTER MANUFA 


ir Uni Ammonia & Freon Compressors . 
ere ‘ Evaporative & Shell ETube Condensers © 


Wisconsin 
CTURING COMPANY, Milwowiey tiers «Blast | 


Booster udelot Coolers : 
ns Sue & Fittings @ Pakice & Polarflake Ice Machines 
; ie 





LITERATURE .. . 





Rubber Products, Silicone Describes 
line of Silicone Rubber Products. Ap- 
plications covered include molded & 
extruded parts for appliance, auto- 
motive & aircraft products as well 
as industrial seals. Bulletin AD147. 
438A Garlock Packing Co. 





Rubber, Synthetic How to obtain 
rubber products with greater resist- 
anee to deterioration described in 
booklet. Tells how Hypalon chemical 
rubber solved problems in product de- 
sign & plant maintenance. p. 
438B E. I. du Pont de Nemours. 





Steels, Alloy & Stainless Illustrated, 
102 p. includes corrosion resistant 
data, chemical composition, repre- 
sentative mechanical properties of 
corrosion-heat-impact-abrasion resist- 
ant alloy steels. Catalog No. 175-A. 
438C Electric Steel Foundry Co. 





Steels, Stainless 
stainless steel sheets, 
plates, wire, forgings, etc. 
informative 44 p. booklet, “Making 
the Most of Stainless Steels in the 
Chemical Processing Industry.” 
249 *Crucible Steel Co. of America. 





Surfacing, Floor...... Newest advance- 
ment in continuous search for better 
corrosion - proof materials — offers 
greater protection than conventional 
acid-proof floor materials. Trial sam- 
ple of Corocrete on request. 
427 *Ceileote Co 





Titanium...... Shows resistance to chlo- 
ride solutions and retains’ useful 
strength up to 800-1000F. Other ad- 
vantages and data on application and 
fabrication of titanium alloys in de- 
scriptive Rem-Cru Review. 

88 *Rem-Cru Titanium. 





Electrical & Mechanical 





Batteries, Flat-Plate...... New folder de- 
scribes and illustrates line of Exide 
Powerclad Flat-Plate Batteries. Fea- 
ture: high power; electrical efficiency 
and dependability; low operating 
costs; etc. Form No. 5785-1-56-A0O. 
438D Electric Storage Battery Co. 





Belts, Four reels of Veelos ad- 
justable v-belt replace up to 316 
different sizes of endless belts—& take 
up a space of only 16 in. square. 
Veelos Data Book contains valuable 
engineering data. 

360 .. *Manheim Mfg. & Belting Co. 





Drives The Reeves automatic motor- 
drive is the economical answer to any 
continuous process requiring accurate 
control of heat, pressure, weight & 
flow, etc. Complete information in 
Bulletin CE20-M542. 

316 *Reeves Pulley Co. 





Drives, V-Belt Fully illustrated, 36 
p. booklet, entitled “Modern Multiple 
V-Belt Drives,” discusses the origin, 
history and development of the mod- 
ern multiple V-belt drive. Request 
your copy of Bulletin No. 20E8297. 
438E Allis-Chalmers Mfg. Co. 





Electrical Equipment Installs easily, 
works correctly, and stays on the job 
for years without attention. More 
than 15,000 items are listed in the 
Condulet Catalog—fittings, plugs, etc. 
Request your copy. 

251 *Crouse-Hinds Co. 





Expanders, Tube..... ./ Advantages: uni- 
form & tight pressure joints; no over- 
rolled or under-rolled tubes ; extended 
tube expander life; more production 
& higher profits. For more informa- 
tion, request Bulletin 55. 

300 *Thomas C. Wilson 





Gaskets Do not show any signs of 
creeping or distress at 1650 psi steam 
pressure—850° F. Gaskets come in 
all sizes and shapes. Details on as- 
bestos sheet packing and gaskets, in 
Bulletin CE46. 
324 *Durabla Mfg. Co. 
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WRITE FOR THE FACTS 


Distributors are located in principal cities from coast to coast 


® nec. tm. od ES. 


STAINLESS STEEL FITTINGS 


manufactured by HORACE T. POTTS COMPANY 
500 East Erie Avenue «+ Philadelphia 34, Pa. 





If you think Barber-Greene 
makes only BIG conveyors... 


you haven’t heard of the... 


4 


375 TRANSFER CONVEYOR 
& lengths from 8” 
eS widths 18”, 24” and 30” 


ail 


NEW FOLDER 


... Shows how you 
can figure your own 
horsepower and 
belt width in a 
minute. 


8-G distributor 6F wiite 


CuemicaL Encineerinc—April 1956 


see 


Barber-Greene 


“pump-killing” job! 


Since 1946 Nagle 4° 
"T", frame 119 L 
horizontal shaft, centrifugal 
pumps have yielded high 
oe ormance handling a 
ighly abrasive and heavy 
mixture of asbestos and port- 
land cement, at a plant of 
Flintkote Co.—just the kind 
of gruelling application for 
which NAGLE PUMPS are 
designed. Water-end parts 
are abrasion resistant, highly 
effective stuffing box is 


Send for Catalog 5206. 








PUMPS 


CONTROL OF 


FOR ABRASIVE AND 


made simple with 
MULTI-WASH COLLECTORS 


Dust particles are removed from the air stream by impingement 
against wetted surfaces and through water curtain action. The 
constant change in direction of the air stream and its effect 
in creating turbulent action in the liquid serves to keep the 
inside collector surfaces clean. Effectiveness on both soluble 
and insoluble dusts is about the same. 


Fumes are also removed by impingement against the closely 
spaced turbine-like stationary vanes and flushed surfaces of the 
shell, deflectors and shelf plates. High collecting efficiency is 
obtainable even on sub-micron material. 


Through contact with the cooler liquid and wetted surfaces, 
many materials which are gaseous at high inlet temperatures 
are condensed into liquid droplets. These droplets are then 
collected by impingement, as in the case of dusts, and thus 
removed from the air stream. 


Soluble The intensive action of the air stream with the water curtains 
Ga and spray patterns makes the Multi-Wash Collector very 
S@S effective in the removal of soluble gases. : 


Many successful installations are in operation where the 

gaseous contaminant in the air stream is remoVed through 

Acid Gases chemical reaction with the recirculated liquid. For example, 
and Odor hydrogen sulphide, sulphur dioxide, hydrochloric or hydro- 
$ fluoric acid vapors will react readily with an alkaline solution. 

Some more complex odors can be removed or stabilized by 
means of an oxidizing chemical in the recirculated liquid. 


Standard Multi-Wash Collectors are constructed of heavy 
plain carbon steel. Special units are constructed of various 
types of stainless steel, Monel, Inconel, Hastelloy, Haveg, cop- 
per or steel with special coatings to protect interior surfaces 
against corrosive action and assure long, efficient operation. 


Corrosion- 
resistant 
Construction 


COMPANY 


t 2, Michiga 


CLAUDE B. SCHNEIBLE 


North End Station ¢« Detr 


CABLE ADDRESS FOR FOREIGN INQUIRIES: CBSCO 





EUROPEAN UCENSEE, ELEX S. A, ZURICH, SWITZERLAND 


NAGLE PUMPS, 


1235 CENTER AVE.. CHICAGO HEIGHTS, ILL. 


CORROSIVE 


NAGLE PUMPS won out on this 


readily accessible and slinpage seal easily adjusted. Split bearing stand 
can be quickly dismantled, but that's seldom necessary. 
NAGLE PUMPS are establishing fine performance records in abusive 
applications where ordinary pumps fail, such as in chemical and petro- 
chemical plants, atomic energy plants, mines, mills and quarries. 


COMPLEX CHEMICAL CONTAMINANTS 





Multi -Wash 
Collector 





L 















































Recirculating 
Tank and 
Pump 






































\ pI 
dial ATLAS for 
corrosion control 


Help in solving your corrosion problem is as near as your phone .. . and 
the number is listed below. Atlas, with a quarter century of experience in 
solving corrosion problems, helps over 3,000 plants each year to reduce 
lost time and money caused by corrosion. Atlas is familiar with all types 
of corrosion problems, from coating small items of plant equipment to the 
construction of the largest continuous picklers. 

Our facilities are geared to help you with on-the-spot technical advice, 
engineering and design assistance, highest quality corrosion proof materials 
and construction services to carry the job from beginning to end. 

A phone call will bring an Atias technical representative ... @ letter will 
bring literature on the complete line of corrosion proof cements, protec- 
tive coatings, tank linings, rigid plastic fabrications and rigid plastic piping. 


Phone or write: 

NEW YORK, N. Y. — 475 Sth Ave. 
MU 3-1868 

NIAGARA FALLS, N. Y.—1417 Ferry Ave. 
4-5149 

PHILADELPHIA, PA. — 1436-37 Land Title 
Bidg. Ri 6-0298 

PITTSBURGH, PA. — 4518 Brownsville Rd. 
TUxedo 1-4720 

CINCINNATI, OHIO—1814 Yorktown Rd. 
EL 1-4884 


DETROIT, MICH.—2604 Oliver St., Royal 
Ock. Lt 6-4870 


CHICAGO, ILL. — 333 N. Michigan Ave. 
FR 2-7100 


BIRMINGHAM, ALA.—304-06 Brown Marx 
Bidg. 4-2581 

MEMPHIS, TENN. — 4711 Poplar Ave. 
MUtual 5-5001 


MERTZTOWN, PA.—Phone: Topton 


KANSAS CITY, MO.— 1412 W. 47th St. 
VA 7507 


TULSA, OKLA. — 1515 W. Archer St. 
Gibson 7-7002 

FORT WORTH, TEXAS — 7001 Glen Hills 
Rd. VA 2621 

HOUSTON, TEXAS — 324 Hathaway St. 
JAckson 6-1249 


EL PASO, TEXAS—609 Laurel St. 3-7575 
SALT LAKE CITY, UTAH — P.O. Box 19 


HUnter 4-1662 

KIRKLAND, WASH. — Route 4, Box 707 
VA 6456 

BERKELEY, CAL. — 605 Addison St. 
TH 3-6826 


LOS ANGELES, CAL.—Hollingsworth Bidg. 
VA 1444 


TL 
MINERAL 


MERTZTOWN, PENNSYLVANIA 








LITERATURE . 





Gaskets, Teflon The ideal seal for 
many process applications is a Flexi- 
tallic gasket with teflon trapped be- 
tween edges of stainless steel. For 
complete data request folder, ‘Teflon 
in Flexitallic Gaskets.” 

312 *Flexitallic Gasket Co. 





Motor Starter-Circuit Breakers D 
sign, construction & performance of 
circuit breaker & motor starter Uni- 
lets give maximum safety & unpar- 
alleled ease of wiring, installation, 
maintenance. Bulletin BH. 

91 *Appleton Elec. Co. 





Describes newly designed 
standard & explosion-proof enclosed 
motors, featuring corrosion-resistant 
cast iron frames, improved winding 
insulation & heavy duty ball bearings. 
Bulletin No. MU-203 & MU-132. 

72 *Wagner Elec. Corp. 





Motors, Gear “Reduce Speed” de- 
scribes new line of Reliance Gear- 
motors ... the first line of gearmo- 
tors available incorporating new 
NEMA motors and completely rede- 
signed gearheads. Bulletin E-2408. 
440A Reliance Elec. & Engrg. Co. 





Motors & Generators Information 
on the G-E Kinamatic Motors & 
Generators includes: application ; 
ratings & frames; performance; con- 
struction; features; dimensions; etc. 
Spec. Sheets GEC-1372 & GEC-1373. 
440B General Elec. Co. 





Packings Belmont “centrifugal” type 
754-P is a “custom-made” packing for 
centrifugal and rotary pumps that 
protects pump shafts against scoring, 
wear. Request Catalog on ‘‘custom- 
made” packings. 
352a *U. S. Gasket Co. 





Packings, Pump Chemiseal contrifu- 
gal pump packing .. . for all-chemical 
service is made in two types—pure 
duPont tefion and teflon with graphite. 
For complete details, request Catalog 
TP-1255. 
352b *U. S. Gasket Co. 





Packings, Teflon...... Chemlon Yarn Stvle 
C-30 extra tough packing provides 
valuable advantages. It can be used 
to handle the most destructive acids, 
alkalis or solvents. For details, re- 
quest Bulletin No. P-321. 

344 *Crane Packing Co. 





Reducers, Speed Company offers a 
catalog on its line of worm gear re- 
ducers ... for horizontal or vertical 
mounting ; with worm above or below 
worm gear; etc. Request Catalog 
WG-51. 

32 *Philadelphia Gear Wks. 





For meeting se- 
vere sealing conditions. Pressures 
from 50 psi to 1000 psi . . . Temper- 
atures from minus 80°F. to 450°F. 
For data on applications, request Dura 
Seal Catalog 455-CE. 

TL345 *Durametallic Corp. 


Seals, Mechanical 





Seals, Mechanical, Rotary...... Company 
announces the availability of a new 
8 p. reference which shows how you 
get maintenance-free sealing that 
slashes fluid mixing cest to a new 
low. Illustrated Bulletin B-111. 
203h **Mixing Equipment Co. 





Seals, Shaft......Sealol’s wealth of de- 
sign & manufacturing experience as- 
sures users of chemical agitators & 
mixers of the best in seals. Com- 
plete engineering information and 
recommendations upon request. 
R441 *Sealol Corp. 





Starters A-B’s line of motor starters 
have a variety of standard enclosures 
that satisfy any operating require- 
ment. Only one moving part... the 
solenoid plunger. Request the A-B 
Handy Catalog. 
274 *Allen-Bradley Co. 





Tefion Products Tilustrates various 
of the many special molded & ma- 
chined parts firm has fabricated from 
pure teflon, glass-filled teflon, glass 
& carbon-filled teflon & zircon-filled 
teflon. Bulletin No. CP554. 
426a *Chemical & Power Products. 
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Ge «00 IT YOURSELF !! 
AMMONIATORS” TERR 7a. = MAKE YOUR OWN PUMP 
GRANULATORS= [ELEVATORS [iN A,culze® SEAL SELECTIONS! 


eff ie | THE NEW SEALOL FLEXIBOX SEAL- 
Indu y F | ECTOR ENABLES YOU TO DECIDE ON 
sail | SEAL TYPE SIZE AND MATERIALS FOR 
YOUR SPECIFIC REQUIREMENTS. THE 
SEALECTOR COVERS 48 TYPICAL 
CONVENTIONAL DRYER PRODUCTS BEING HANDLED IN THE 
Heavy-Duty rotary unit with fur- PROCESS INDUSTRIES. 
nace, burner, breeching and air 
handling system. Used for ammoni- t] 
ated granular fertilizers bie aies HERE S HOW IT WORKS — 
hemicals. Also DehydrO-Mat Vari- ° 
per ara har eva sree ee a ggg @ 250 PSIG, 160°F 
FRONT 
PROCEDURE — STEP I — 
. e AUTOMATIC SELECTION 
f ; OF SEAL TYPE AND MA- 
‘ ROTARY COOLER : i \ 88 TERIAL — SET POINTER ON 
Highly efficient shelf design for quick ¥ : PRODUCT: 


thermal release, with special feed and . 
discharge breechings. Rotary seals pre- TVPE — 


vent air losses. ae RRCB FLEXIBOX 


RR = BALANCED 
DESIGN 


EDW. C = CIRCULATED 
NE A PRODUCT 
REN B = THROTTLE 
& SONS CO: BUSHING 
sicepioudy USA Literature and information on request. : 
i MATERIAL — sabi 


STATIONARY SEAL RING — CARBON 
ROTARY SEAL RING — TYPE 347 STAINLESS 


HOW TO HEAT STEEL 
ROTARY SEAL RING FACE — STELLITE 


TAN KS lial= SPRING — TYPE 18-8 STAINLESS STEEL 


=—rn< 
LAGS MODERN. WAY GLAND PLATE — STEEL, PLATED 
© RINGS — BUNA BASE RUBBER 


[p)U) R /a\ [i /a\ B Instead of "DEAN? coils use BACK 


STEP Il — DETERMINE SEAL 


LABORATORY FURNITURE a SIZE FROM SHAFT DIMEN- 
THERMO-PANEL | 


re 24 








For instance, below we show a tank con- | | rs =~ 
structed of Dean THERMO-PANEL Coils pre- ee edad pee 


pared for a protective coating or lining— SHAFT = 1.625” 
ideal for MIN. STUFFING BOX 


many uses 1H Anh BORE = 2.625” 


in the 

chemical MIN. BOX DEPTH 
industry — 4 uy = a0ae" 
notpos- | | ie he) At. 

sible with aia = - SEAL SIZE = 40 


ordinary 
pipe coils. 


Cost less. | SEND FOR YOUR SEALOL FLEXIBOX 
Mace Foes SEALECTOR ON YOUR LETTERHEAD 
ecrur ee TODAY — AT NO CHARGE. 


sc ere | espe SEALOL CORPORATION 
Seeour 
© CASES © FUME HOODS | | pages in the CHEMICAL CATALOG, or, ask 183 Post Road, Providence 5, R. I. 


@ RADIO CHEMICAL LAB EQUIP’T. mor out Fothalcat aes Renee +. gi New York * Philadelphia * Cleveland * Chicago 
pages. Bulletin 256—price data—enables you Norfolk © Charleston (W. Va.) ° St. lovis 
to do your own estimating. Which do you Kansas City * New Orleans * Dallas * Houston 


Write for FREE catalog want? 355? 256? Both? Tulsa * Los Angeles * San Francisco * Seattle 
Backed by 20 years in Edmonton * Toronto * Montreal * Manchester 


manufacturing of panel coils. (Eng.) * Paris * Frankfurt 


THERMO-PANEL 


DURALAB EQUIPMENT CORP. Baan Pedals: tax, wt ae Seca THE BALANCED PRESSURE SEAL 
985 LINWOOD ST. BROOKLYN 8. N_Y. Brooklyn 38, N. Y. STerling 9-5400 A 








A Complete line of top-quality 








No obligation for Planning Services 
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LITERATURE . . . 


ABBE Engineering igo en 


tures: tap changers, core-type con- 
struction with inherently strong cir- 


bed z cular-concentric windings, dust-tight 
é@ | re | ny e Sa | S bus-bar seal, etc. For details, request 
Bulletin GEA-6236. 
53 


*General Electric Co. 








Turbines, Steam Turbines range from 
150 horsepower down to fractional 
in 6 frame sizes. Feature large num- 
ber of manually operated valves for 
individual control of steam nozzles. 
Details in Bulletin 135. 

*Coppus Engrg. Corp. 





Handling & Packaging 





Bag Packers An Auger-Matic Bag 
Packer offers you a simple and effi- 
cient method of filling paper valve 
bags at low costs. Sturdily constructed 
to give you years of dependable serv- 
ice. Illustrated Folder upon request. 
442A E. D, Coddington Mfg. Co. 





Belting, Conveyor Fully illustrated, 
36 p. bulletin includes sections on: 
conveyor belting; coal conveyor belt- 
ing; food processing belting; rubber 
accessories; engineering data. Re- 
quest your copy of Bulletin No. 141. 
442B Hewitt-Robins. 








Clamps, Rotating Lewis- 
Shepard announces a new 360° Rotat- 

. ing Roll Clamp which handles rolls 
for : from 24” to 48” in diameter in either 
the vertical or horizontal position. 





Makes available information. 


WET AND DRY GRINDING 442C Lewis-Shepard Products. 
; Conveyors The 375 transfer conveyor 
a fa features: lengths from 8’; widths 18”, 
$ 24” & 30”; & handles almost any bulk 
DISPERSING . material. Company offers new Folder, 
4 showing how you can figure hp & belt 
width. 
e BL439 *Barber-Greene. 








MIXING / Conveyors, Sectional Belt Fully iil- 
. lustrated, 8 p. product reference 

: 3 describes Pre-Bilt sectional belt 
e INS conveyors in standardized, pre-engi- 
neered units with capacities ranging 


aN to 1500 t hr. Book 2579. 
PROCESSING _ fap ‘10 ‘ons Ber br iikeBelt. Co. 


Conveyors, Steel, Galvanized 
scribes new Rapistan galvanized steel 
conveyors. Includes constructien de- 
tails & data on why galvanized steel 
gravity conveyors are best for use 
under all conditions. Form GAL-565. 
Rapids-Standard Co. 











Tight head or removable 
head types .. . protect sensitive chem- 
ABBE icals, =. and food oe ot 

i i contamination during shipment or in 

Engineering Ball and storage. Request Hackney Drum and 


Pebble Mills are available in ca- ae 


*Pressed Steel Tank Co. 

pacities from 30 Ibs. (dry) 25 gal. Feeders, Rotary Airlock ‘ Ilustrated, 
p. bulletin covers the complete line 

(wet), to 14,000 Ibs. (dry), 2500 of Prater Rotary Airlock Feeders. In- 
cludes data on selection, features, 


gal. (wet). cio, . specifications, dimensions, installation, 
— oe ; etc. Bulletin No. P-55 


It will pay you to investigate 442F Prater Pulverizer Co. 


ese. A ills rs is Magnets Covers newly designed line 
th does well - Abbé Jar M g ; +3 ee — Perma-Plate 
i i ; : i 4 agnets which incorporate an en- 

and Jar Rolling Machines, which “ 2 tirely new concept of tramp iron re- 
° : moval by the “Dynamic” principle o 
cover every need and capacity. "i re magnetic attraction. Catalog 1205-D. 


Write for Catalogs 73 and 77 42G Dings Magnetic Separator Co. 
Magnets, Permanent Engineers who 


and complete data. ~ : design & develop products utilizing 
~ @ permanent magnets will find “Per- 
manent Magnet Materials & Their Se- 
lection,” a practical & convenient ref- 
erence. Request Manual No. 5-R. 
442H Indiana Steel Products Co. 














Fean Gee é Packaging, Collapsible Tube 

— . trated, 16 p. brochure, “Tube Talk,” 

ABBE avieltaziitte — erg aa what _ = 

lapsible tubes; tube terms; choosing 

‘ COMPANY the right tube; selecting the metal; 
50 Church Street, New York 7, N.Y standard tube sizes and necks; etc. 

4421 National Collapsible Tube. 
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Packaging, Corrugated To 
Ship More Economically in Corrugated 
Boxes” describes design of a corru- 
gated box, testing, storage, shipping 
room layout, packing, sealing, stack- 
~_ and loading. Illustrated, 24 p. 

3A Hinde & Dauch. 





Proportioning, Automatic Furnishes 
information on Richardsen’s auto- 
matic proportioning systems. Includes 
complete case history file of Select-O- 
Weigh installation in industry. 28 p. 


pages 0351. 
*Richardson Scale Co. 


Scales, Truck Available with Toledo 
Printweigh for recording weights on 
tickets, strips or sheets. Four-section 
scales are built to weigh the heaviest 
ey largest highway vehicles. Bulletin 
2417 


*Toledo Scale Co. 


Handling, Metallic Illus- 
trated. 44 p. brochure. ‘‘Handling Me- 
tallic Sodium On A Plant Scale,” con- 
tains data such as details of typical 
sodium-using processes; details of 
equipment installation, insulation. 
443B U. S. Industrial Chem. Co. 











Trucks, Fork Lift Profusely illus- 
Bi “Sitdowny ror, Muck with ccc cae 
system and Mobil-Matic automatic 2 op-Suction Liquid 
and. Lamon Mesut Corp. 4 Oxygen Pump 





Trucks, Industrial Offers the most 
complete line of industrial trucks . . 
The Master Line. [Illustrated booklet 
eovers electric fork trucks, electric 
tiering trucks, stackers, cranes, etc. 
Circular 80-203 


443D Lewis-Shepard Products. 
Vibratory Equipment Electro-perma- 
nent magnetic Hi-Fi vibratory equip- 
ment needs no rectifier. Operates at 
3600 CPM directly off an AC line. 


Units are automatically self-adjusted. 

Request data. 

97 *Eriez Mfg. Co. i di 

Heating & Cooling 

Boilers, Packaged Describes the new LIQUID Ox . GEN 

forced-draft “CB—with the _ fan 

mounted inside the front hinged door.” : fi sg 

Latest Boiler Bulletin covers your At —297.4° F. — the boiling point of liquid oxygen — 


size requirements—contains specifica- . t Fi ting” 
tion data to help you plan. many abnormal factors must be considered in designing a 


se ~anever-Breste Co. centrifugal pump. Metals become brittle ... packing will 


RO aed Loe ee freeze solid ... the net positive suction head is usually very 
separate from the liqu eing hea opi Fe pes P at ° 
& malatennce, control & accessibility low, so that the liquid is at or near its boiling point. All of 
are greatly simplified. Hig eat re- “gr: . . r 
lease rate in these submerged com- these difficulties are successfully overcome in Lawrence 
bustion units. Bul. 110. Vertical Top-Suction liquid oxygen pumps. 


ioe Mice sacar inthe. Lawrence construction employs metals not affected by 


Condensers, Barometric For remov- nd locates the packing far 
ing air, exhaust steam, & other vapors the extreme low temperature S > oc P 9g h 
creme veouum equipment. Includes : enough above the liquid so that it is exposed only to the 
condenser theory; asic condenser ° 
types; features; application & con- oxygen vapors and functions normally. 


struction data She. Bay ig” po mg Co. Location of the suction on top. prevents 
~ — vapor binding, even at boiling point. 
Coolers, After Illustrated, p. ex- * H 

plains the functions of the Niagara . If your problem involves pumping 
Sere 2 Se oe eee ae a liquefied gas at extreme low temperature, 
ture rom compresse: air an gas. e . . ° ° 
Details the outstanding features and write us the pertinent details. No obligation. 
adavntages. Bulletin No. 130. : 

443F Niagara Blower Co. 























‘Coolers, Cascade Designed for cool- Write for Bulletin 203-7 for summary 
ing corrosive liquids and gases. Low of acid and chemical pump data. 
initial cost and maintenance, radi- 
used returns for low pressure drop 
as well as redwood waterguide strips. 
Catalog Section No. S-6820. 
225¢ *National Carbon Co. 











‘Generators, Steam Water, force-cir- 
culated through a Modulatic steam 
generator, absorbs heat more thor- 
oughly. Vapor’s water-tube design 
provides unique spaced heat-trans- 


fer surfaces. Bulletin 586. 
sy ete PR i ating Cor. LAWRENCE PUMP ? 


*From advertisement, this issue 371 MARKET STREET, LAWRENCE, MASS, 
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4 years of gruelling operation 
frequently at overload pressures 
and still no maintenance needed 





Since 1951, Standardaire Blowers installed at Spencer 
Chemical Company have been operating 24 hours a day 
supplying process air for production of synthetic 
ammonia. 

Although normally operated at 1750 rpm and 8 psig, 
these units periodically are required to run at more than 
50 percent above rated capacity for as long as a month at 
a time. When brick and catalyst dust seal over reformer 
catalyst beds, this pressure is needed to force the gases 
through and avoid costly shutdowns. 

After four years of this gruelling, continuous opera- 
tion, a recent test disclosed virtually no reduction in 
efficiency of the Standardaire Blowers. They have re- 
quired no maintenance. 

Exclusive cycloidal design and simple, compact con- 
struction enable Standardaire Blowers to move more gas 
or air per pound of blower, with less wear, less mainte- 
nance and power consumption. Write for complete 
information. 


READ STANDARD 


eno Ben o Benen, | 


BLOWER-STOKER DIVISION 


370 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 


c 











LITERATURE... 





Heat Exchange Equipment 
engineering staff is well equipped to 
meet your heat transfer, refrigera- 
tion and air conditioning problems. 
For more complete information on 
their line, request details. 

430 *Frick Co. 





Heat Exchangers Description of 
Chromalox electric circulation heaters 
and methods of applying for con- 
trolled heating of water, oils, heat 
transfer media, steam and air and 
other gases. Product Bulletin 701. 
444A Edwin L. Wiegand Co. 





Heat Exchangers .. .. .. Describes how 
equipment offers: chemical resistance 
to practically all corrosive fluids ; re- 
sistance to sewere thermal shock; 
high heat-transfer rates; low mainte- 
nance; etc. Catalog S-6740. 
225c *National Carbon Co. 





Heat Exchangers...... Covers complete 
line of Karbate brand impervious 
graphite shell & tube heat exchang- 
ers. Engineered for maximum cor- 
rosion resistance & minimum mainte- 
nance. Catalog Section No. S-6800. 
225d *National Carbon Co. 





Heat Exchangers...... New, illustrated 
2 p. Catalog describes impervite 
“Cross-Bore” and “Cubical” corro- 
sion-proof heat exchangers, includes 
features, scale drawings, dimensions 
for all models, etc. Bulletin No. 537. 
444B Falls Industries. 





Heat Exchangers Describes an im- 
proved design heat exchanger este 
the Type “BD.” Includes data on fea- 
tures, construction, materials of con- 
struction, sizes available, dimensions, 
etc. Bulletin Supplement 12-HS. 
44€ Schutte & Koreting Co. 





Heat Exchangers Illustrated, 16 p. 
provides data on use of aluminum in 
heat exchangers. Includes : ad- 
vantages; application information; 
desien data; fabrication considera- 
tions; engineering service. 
444D Reynolds Metals Co. 





Heat Transfer Apparatus Illustrated, 
24 p. catalog describes National Sec- 
tions of various types that are used 
to build cooling and condensing sys- 
tems for process fluids. Details fea- 
tures, uses, etc. Catalog No. HT-23. 
444E National-U.S. Radiator Corn. 





Heaters, Gradiation...... Makes available 
detailed literature—“Try the Gradia- 
tion Heater for Economical Ethylene 
Production” and bulletin. “Gradiation 
Heating for Petroleum and Chemical 
Processing.” 

20 *Selas Corp. of America. 





Heaters, Radiant Illustrates the “10 
Big Advantages of Far-Infrared.”’ 
Contains full catalog data—sizes 
available & prices, also lists input 
controllers for infinite control of in- 
tensity. Product Bulletin CS-604. 
444F Edwin L. Wiegand Co. 





Heaters, Steam Water Thoroughly 
illustrated 12 p. brochure describes 
the Johnson line of “Instant” steam 
water heaters . . . for instantaneous 
booster or storage heating of water. 
Request copy of Bulletin “H.” 
444G Johnson Corp. 





Heating Units, Electric There is a 
Chromalox electric heating package 
especially designed for any job 
where heat is needed. 15,000 stan- 
dard types, sizes & ratings are avail- 
able. Request details. 

71 *Edwin L. Wieeand Co. 





Hot Oil Systems, Electrically Heated 
a oie ee Merrill Process Systems pro- 
duce any oil temperature within range 
of 150-600° F at low pressure in a 
compact, completely assembled pack- 
aged unit. See Bulletin 1255. 
445A Parks-Cramer Co. 





Panels, Radiant Radiant panels for 
faster web heating ; extra wide radiant 
panels for web heating in paper, tex- 
tile, plastics & other operations; 
catalog data, specifications, advan- 
tages. Product Bulletin CS-606. 
445B Edwin L. Wiegand Co. 
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Preheaters, Air The Ljungstrom 
boosts products quality & its heat- 
recovery efficiency makes possible ad- 
vanced furnace designs that assure 
close control of processing. For in- 
formation, request product data. 

80 *Air Preheater Corp. 





Refrigeration Equipment 50 p. gives 
complete data on CenTraVec centri- 
fugal refrigeration equipment, which 
is used to provide chilled water for 
air conditioning & refrigeration sys- 
tems. Illustrated Bulletin DS-399. 
445C Trane Co. 





Traps, Steam The right steam trap 
for light condensate loads ... Yar- 
way 20-A Impulse Steam Trap. 
Features small size, stainless steel 
body & working parts, low cost, etc. 
Bulletin T-1739-X. 
365 *Yarnall-Waring Co. 





Vaporizers...... Newest Union Packaged 
Vaporizer—Type MH—provides broad 
range of temperatures at low pressure 
fer process heating. Details of this 
and other process heating equipment 
in illustrated Bulletin DV. 
445D Union Iron Wks. 





Vaporizers, Dowtherm International- 
LaMont dowtherm vaporizers pro- 
vide accurate ‘temperatures from 
500°-750°F for the process industries. 
Specific features of advanced design 
described in Bulletin. 
445E International Boiler Wks. Co. 





Instruments & Controls 





Analyzers Develops a completely 
self-contained portable analyzer and 
alarm system for combustible gases. 
Designed for use in or near hazard- 
ous locations. Details the outstand- 
ing features in illustrated Bulletin 
ing features in Bulletin 11-35. 
445F Davis Instruments. 





Automation “Instrumentation” car- 
ries case history studies of how in- 
dustry applies automation techniques 
in everything from atomic energy, re- 
search, utility plants, heat treating 
of metals to chocolate processing. 
445G Mineapolis-Honeywell. 





Controllability Analysis, pH Unique 
Analysis gives vital data about con- 
trollability factors of individual 
waste treatment processes. Outlines 
approach in company’s Process Data 
Sheet No. 700(2). 

96 *Leeds & Northrup Co. 





Controllers, Temperature Completely 
revised product reference describes 
the Sarco line of Type LSI Electric 
Indicating Temperature Controllers. 
Includes a_ simplified operational 
sketch. Bulletin No. 1025B. 

207 *Sarco Co. 





Control, Process Feature the _ ut- 
most in centralized recording & con- 
trol efficiency. Require minimum of 
panel space, yet offer unsurpassed 
operator convenience, visual accu- 
racy, ete. Bulletin 13-18. 

44-5 *Foxboro Co. 





Controls, Temperature Completely il- 
lustrated, 16 p. catalog presents com- 
pany’s line of standard local mounted 
temperature controls. Includes theory, 
features, general specifications, etc. 
Request Catalog Section No. 100. 
445H United Elec. Controls Co. 





Controls, Temperature Type D5 re- 
mote bulb temperature control is a 
precision unit containing a micrometer 
adjustment for obtaining wide ranges 
& accurate temperature settings. Re- 
quest Catalog Section 200. 

320 *Unitted Elec. Controls Co. 





Fractometers, Vapor Model P-E 154 
vapor fractometer gives you Butene 
separation in 15 minutes. Revolu- 
tionary advance in the field of gas 
& volatile-liquid analysis. Request 
descriptive Bulletin. 

112 *Perkin-Elmer Corp. 
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RINGS 


ate 2 valves best triend 


Let's face it .. . dripping, leaky valves are just not 
socially acceptable . . . so, we designed the new 
Hoke bar stock needle valve with an O-ring stem 
seal—to give it the right start in life. Result—a 
seal that will pass a helium leak test and no leaky, 
messy packing adjustments—ever. No friction 
either (even at high pressure)—you can operate 
the valve with a fingertip touch. There's a new, 
self-aligning spindle which shuts off tight time after 
time without galling or binding. 


As you can see, the Hoke bar stock valve will con- 
tribute ease of operation, low maintenance cost and 
neat appearance to your equipment—hydraulic, 
pneumatic, instrument panel or test stand. It's avail- 
able from stock in a wide range of sizes (%" to” 
pipe) and materials (carbon, chrome or stainless 
steel and brass) . . . panel mounting, too if you 
need it. We'd like to send you our Bulletin. 


P.S. We've just published a new wall chart on Hoke 
valves with valuable information on valve sizing 
and corrosion resistance. May we send you one? 


HOKE 


INCORPORATED 


: Fluid Control Specialists 
139 S. DEAN STREET, ENGLEWOOD, N. J. 

















TANTALUM... 


there are many kinds 


of “costs” 


... but only one 


true COST 


he cost of chemical processing equipment can 
be measured by the pound, by the square foot, 
by the unit, or by other yardsticks. Only one cost, 
however, is truly significant or all inclusive: the equip- 
ment cost per pound or ton of product per year. 
Tantalum, being immune and not merely “resistant” 
to acid attack, is an attractive material of construc- 
tion from an over-all cost standpoint. Properly used, 
it eliminates corrosion, product contamination, un- 
desirable side reactions; it also decreases down time 
and maintenance costs. It has excellent heat transfer 
properties and is not damaged by thermal shock. 
It is light in weight, easily installed, requires no 
elaborate framework. 
For low over-all costs in process equipment, look in- 
.to Tantalum. The experience of Fansteel engineers will 
be a valuable supplement to your own technical staff. 


USE TANTALUM WITH ECONOMY for most 
acid solutions and corrosive gases or vapors. 


Not recommended for HF, strong alkalis or substances containing free SO3. 


Write for free TANTALUM booklet today! 


FANSTEEL METALLURGICAL CORPORATION 


Chemical Equipment Division 
NORTH CHICAGO, ILLINOIS, U.S.A, 

















LITERATURE . 





Gages, Filter Describes Bacharach 
filter gages for commercial & indus- 
trial ventilating & cooling systems. 
Includes exclusive features, operating 
principle & design, typical specifica- 
toins, etc. Illustrated Leaflet 854. 
446A Bacharach Industrial Instr. 





Indicators, Vertical Scale Describes 
the new Honeywell Tel-O-Set vertical 
scale indicators, Up-to-date informa- 
tion on the Tel-O-Set recorders & 
controllers is also included. Request 
12 p. illustrated Bulletin 7202. 
446B Minneapolis-Honey well. 





Inspection, Ultrasonic Describes the 
Sperry Ultrasonic Reflectoscope .. . 
inspection instrument for the non-de- 
structive detection of defects within 
materials. Details principle of ultra- 
sonic inspection. Bulletin 50-105 
446C Sperry Products. 





Instrumentation Company offers bul- 
letin on its line of automatie con- 
trolling, recording and telemetering 
instruments. For more complete in- 
formation, request a copy of 36 p. 
Bulletin P1245. 

234-5 *Bristol Co. 





Instruments, Industrial Marsh offers 
endless types, ‘ranges and case styles 
of instruments. For more complete 
information, request a copy of the 
new fact-filled catalog on pressure 
gages and dial thermometers. 

TL359 *Marsh Instrument Co. 





Measurement, Temperature Al- 
nor Pyrocon combines laboratory pre- 
cision with production tool rugged- 
ness to give you fast, accurate 
answers to all surface temperature 
problems. Request Bulletin. 

R34 *Illinois Testing Labs. 





The Auto-Stop batching 
meter shuts off automatically ... ac- 
curately .. . leaving the operator 
free to devete full attention to other 
details. Complete data contained in 
Bulletin No. 5668S. 
450 *Neptune Meter Co. 





Meters, Flow Feature simple design 
with only three moving parts—no 
breakdown due to complicated gears 
and mechanism. Indicate flow within 
3% absolute accuracy, even with pul- 
sating flow. Detailed Bulletin. 

TL357 *Henszey Co. 





Meters, Millisecond Describes the 
Model 25E Chronotest Millisecond 
Meter ... for measurement & direct 
indication of short time intervals in 
the milli-second region with high ac- 
curacy, convenience & versatility. 
446D Herman H. Sticht Co. 





Meters, Moisture Reference describes 

the new Rogers Moisture-Controller 

. . the first continuous, automatic 

moisture meter which measures, indi- 

cates, records & controls. Covers 
operation & specifications. 

446E Quaker Oats Co. 


Radiation Illustrated, 34 p. book, 
“High Voltage Electron-Beam Proc- 
essing,” is an authoritative survey of 
radiation machines & their applica- 
tion in chemical processing, steriliza- 
tion & research. Bulletin E. 
446F High Voltage Engrg. Corp. 








Offer valuable features: 
pre-calibrated plung-in receiver units; 
up to 4 pneumatic or electronic re- 
ceivers—or 2 receivers & 2 integra- 
tors; etc. Products Spec. E12-5 & ac- 
tual chart sample on request. 

301 *Bailey Meter Co. 





Rotameters New reference includes 
outline cross-section drawings of 
Series 18200 Safeguard Rotameter 
constructions & includes front & rear 
panel mounting dimensions. Data & 
features in Bulletin 18-RG-A. 

A Schutte & Koerting Co. 





Scaning & Logging Systems 
illustrated, 14 p. brochure describes 
the Taylor “Trans Scan Log” control 
system. Permits quick identification, 
evaluation & correction of any process 
change. Bulletin 98268. 
76 *Taylor Instruments Cos. 
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f You can increase heat exchanger capacity —without 
unit redesign—simply by retubing with Wolverine 
Trufin* Type S/T. 


Trufin Type S/T is an extended surface tube that 
boosts performance—steps up 8TU output per foot of 
tube. Type S/T’s gain in heat duty comes directly 
from its integral fins which are extruded right from 
the tube wall. As a result of this, Type S/T provides 
a greater heat transfer surface than prime surface 
tube—substantially increases the capacity of existing 


units. 


Wolverine Trufin Type S/T is interchangeable with 
prime surface tube—no unit redesign is necessary. 
The ends of the tube are plain and designed so that 
the O.D. of the plain end is slightly greater than the 
O.D. over the fins. This allows the tube to be inserted 
into bundles in the regular manner using standard 
tools and techniques. As a further refinement plain 
lands (unfinned sections) can be spaced along the 
length of tube at intervals corresponding to your 
baffle positions. 


\ 


In addition to increased capacity plus saving in time, 
labor and material, Type S/T also provides more 
“on stream” time. Because its fins are part of the 
tube wall they never shake loose under vibration, 
high pressures or varying temperatures. Actual oper- 
ating data proves that Type S/T resists fouling for 
longer periods than does prime surface tube. 
Efficiency goes up and stays up. 


: . For complete case histories and pertinent information 


: : eas write for your copy of the Trufin Opportunity Book. 
This is Wolverine Trufin* Type S$/T—the integral Vai’ ten ahaal did 
finned condenser tube with the extended sur- ou e giaa you aid. 


f h i d f d 
<i WOLVERINE TUBE, 1443 Central Avenue, Detroit 9, 
Michigan. 
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6 suRE ANSWERS 


TO YOUR CONDENSER TUBE NEEDS 


Wolverine has worked so closely over the 
years with the processing industry and has 
accumulated a wealth of knowledge and expe- 
rience related to condenser tube applications. 


From this knowledge has come, in addition to 
Wolverine Trufin* Type S/T, a complete con- 
denser tube line-up—encompassing six sure- 
fire answers to your heat transfer problems. 


lf your problem happens to be corrosion, 
Wolverine gives you a choice of many alloys 
—individually or in a combination. Supposing, 
for example, you're faced with a different 
corrosive attack on both shell and tube side. 
The right tube for you is Wolverine Duplex 
because it gives you an inner liner and outer 
tube of two different metals or alloys 
mechanically bonded together. 


Wolverine also gives you a choice of either 
finned or prime surface tube in many sizes 
and alloys. Trufin alone, is made in five 


distinct types—each specifically designed to U-BEND PALLETS 


ide i “en f d b This new Wolverine idea cuts time, reduces] 
DUPLEX PRIME SURFACE TUBE provide increase eat transter and combat storage problems and saves money. U-bend| 


Here's a tube designed to handle two types of peculiar process problems. condenser tubes—either finned or prime sur4 
corrosion simultaneously. It is composed of a face—are arranged in a disposable box-typ 


tube of one metal and a liner of another. The " ‘ : pallet in the exact order you specify. All you! 
combination can be any alloy you need to Described elsewhere on this page is the have to do is feed them directly from pallet tc] 


meet special conditions. complete Wolverine line-up. Study each care- unit. 
fully because one, or perhaps more, of them 
can be your answer to increased heat trans- 
fer efficiency and lower costs. The entire 
story is told in Wolverine’s Condenser Tube 
Catalog. Write for your copy—TODAY! 


Se ee ee 


WOLVERINE TUBE, 1443 Central Ave., Detroit 
9, Mich. 


Se aN 


*REGISTERED U.S. PATENT OFFICE 


Wolverine Trufin available in Canada through 
the Unifin Tube Company, London, Ontario. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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LITERATURE . . 





Spectrometers, Mass Types 21-610 & 
21-620 are exceptionally versatile, 
provide stream-composition informa- 
tion on the spot for regulating plant 
start-up procedures, etc. Flexible & 
simplified. Bul. CEC 1824B-X2, 

367 *Consolidated Electrodynamics. 





Telemetering, Logging & Reporting Sys- 

Covers telemetering, log- 

ging & reporting system adopted to 

metering of remote points & logging 

of telemetered data at a central con- 
trol point. Bulletin No. 535. 

449 Norwood Controls Unit. 





Thermostats, Electric Revised refer- 
ence describes electric room thermo- 
stats for factories and institutions. 
Also features immersion thermostats 
for hot water heating systems, etc. 
Request Bulletin No, 1000B. 
449C Sareo Co. 





Wire, Thermocouple & Extension 
Company offers 8 p. Wire Bulletin 
describing insulations, gages, & cal- 
ibration symbols, color codes, insu- 
lation characteristics, resistances, 
weights, etc. Bulletin 31-E. 

469 *Thermo Electric Co. 





Pipe, Fittings, Valves 





Fittings Offers Klinger Master Cat- 
alog describing the complete range of 
products . . . compressed asbestos 
sheet packings for all purposes, 
valves, cocks, level gages, synthetic 
and silicone rubbers, etc. 

133 *Klinger Corp. of America. 





Fittings & Flanges, Polyvinyl Chloride 

Illustrated, 12 p. describes line 

of polyvinyl chloride pipe fittings & 

flanges. Includes: characteristics & 

advantages; corrosion-resistance ; ap- 
plications ; fabrication ; etc. 

449D Grinnell Co. 





Fittings, Stainless Steel Speedline 
fittings simplify pipeline design. De- 
tails of the greater design flexibility 
possible with Speedline fittings .. . 
at lower cost ... in new fully illus- 
trated catalog. 

TL439 *Horace T. Potts Co. 





Hose & Belting Presents a profusely 
illustrated, p. Catalog on _ hose, 
belting, packing, molded & lathe-cut 
goods & mats. Includes information 
on sizes, weights, applications, con- 
struction features, etc. 
449E Hamilton Rubber Mfg. Corp. 





Joints, Expansion......New, illustrated 
24 p. Expansion Joint Design Guide 
contains engineering application & 
selection data that is necessary to 
the proper solution of pipeline expan- 
sion problems. Catalog No. 153. 

oF Flexonics Corp. 





Joints, Expansion New reference on 
HydroLastic expansion joints gives 
details of construction & specifica- 
tions along with directions for order- 
ing & application data for various 
piping systems. 24 p. Catalog 53. 
449G Cook Elec. Co. 





Joints, Rotary Pressure Used to 
admit steam or fluids under pressure 
into paper machines, textile machines 
& similar machines with rotating rolls 
& drums. Operation & features in 
Bulletins Nos. J-2001, S-2001. 
449H Johnson Corp. 





Joints, Swing...... Covers information & 
detailed specifications on 35 styles of 
bronze & steel, plain & flanged swing 
joints. Recommendations & data on 
use, care & maintenance of equip- 
ment. 12 p. Catalog No. F-8. 
298 *OPW Corp. 





Nozzles Describes company’s line of 
nozzles for: oil atomizing; humidify- 
ing; air washing; desuperheating ; 
spray ponds; milk powdering; acid 
chambers; concrete curing; etc. Re- 
quest Catalogs 6-A and 6-C. 

R359 *Monarch Mfg. Wks. 
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Pulp Tan) 
Plastic Lining 


offers 
specialized experience in 


STAINLESS STEEL 
FABRICATION 


Stainless fabrication is te | different from 

conventional steel working. The Kirk & Blum organization 

has the special knowledge and technique required . . . 

and the experience and necessary equipment for this 

highly specialized type of work. With 49 years of 

experience in sheet metal fabricating, Kirk and Blum 

offers quality workmanship, economical fabrication to the 

most exacting specifications . . . in large or small quantities. 

Complete facilities to 4" capacity for: square or 

rotary shearing; braking, forming, rolling; punching, 

riveting, drilling; arc, spot and seam welding; 

inert gas and submerged arc welding; grinding and 

finishing. For prompt quotation, send prints 

and details. 

THE KIRK & BLUM MANUFACTURING CO. 

3208 FORRER STREET 

CINCINNATI 9, OHIO 


Literature on request: 


“SHEET and PLATE 
FABRICATION” 


“ELECTRICAL ENCLOSURES” 


ULE Blum ‘METAL FABRICATION 


‘We Bring Your Prints to Life 





Three Neptune Meters 
Boost Production 2007 


eaten a“ 


Less than half a minute of a man’s time is required to 
measure three ingredients . . . corn syrup, liquid sugar, 
and water . . . into each batch of Nalley’s table syrup. 
The operator simply pushes buttons on the Neptune Auto- 
Stop meters to set the pounds required by the formula, 
and opens the valves. The Auto-Stops shut off automati- 
cally . . . accurately . . . leaving the operator free to 
devote full attention to other details. 

One man now produces more than three times as much 
as formerly was produced by five men handling bulk 
sugar and barreled corn syrup. 

Ask for helptul This Auto-Stop batching meter is 
Attar Suledhin tauh only one of many models ond sizes 
of Neptune meters . . . ranging from 

566S a meters with simple counters to elec- 
tric switch adaptations and remote 

control systems . . . now handling 

more than 150 different industrial 

liquids. Sizes from 25 to 1000 gpm. 

Bronze construction. Telephone or 

write nearest branch for full details. 


NEPTUNE METER COMPANY 
19 West 50th Street, New York 20, N. Y. 


Branches in: 

ATLANTA ® BOSTON ® CHICAGO ® DALLAS © DENVER 
NO. KANSAS CITY, MO. © LOS ANGELES © LOUISVILLE 
PORTLAND, ORE. © SAN FRANCISCO 


in Canada: NEPTUNE METERS LTD., TORONTO 14, ONTARIO 

















450 








LITERATURE... 





Nozzles, Spray...... Company provides a 
48 p. industrial catalog with full data 
on thousands of standard and special 
nozzles—for every type of spraying. 
Also information on related equip- 
ment. Catalog No, 24. 

TL353 *Spraying Systems Co 





Pipe & Fittings For corrosion-re- 
sistant piping. Impervious graphite 
pipe & fittings readily installed, long 
lasting, easily maintained, unaffected 
by most corrosive fluids. Catalog 
Section No. S-7000. 
225b *National Carbon Co. 





Pipe, Plastic General-purpose mod- 
erately priced rubber-plastic pipe 
handles most common chemicals to 
170° F ... except few strong acide & 
organic solvents. Tough, odorless, 
tasteless. Bulletin No. 890. 
326-Te *American Hard Rubber Co. 





Pipe, Plastic Ace Rivivlor is a new 
rigid threaded plastic pipe with good 
aging & high impact strength. Not 
affected by most inorganic acids & 
alkalis. Excellent for many organics. 
Request Bulletin CE-56. 
326-7a *American Hard Rubber Co. 





Pipe, Polyvinyl Chloride Describes 
Ryertex-Omicron PVC rigid type un- 
plasticized pipe. Gives engineering 
data on pipe & lists over 200 chemi- 
cals it will convey without being at- 
tacked. Technical Bulletin No. 80-3. 
450A Joseph T. Ryerson & Son. 





Pipe, Saran Lined......Saran lined pipe, 
fittings and valves cut corrosion 
costs ... can be cut in the field 
with available pipe fitter’s tools. 
Liquid never touches metal in saran 
lined pipe. Request details. 

64 *Saran Lined Pipe Co. 





Tubes, Heat Exchanger Contain the 
right amount of antimony needed to 
resist dezincification and other forms 
of corrosion. For more information, 
request Chase Condenser and Heat 
Exchanger Booklet. 

410 *Chase Brass & Copper Co. 





Tubes, Heat Exchanger Duplex tubes 
are supplied in more than 100 com- 
binations of ferrous & nonferrous 
metals. Take advantage of the best- 
qualities of both metals; best where 
dual corrosion exists. Bul. 1954. 

368 *Bridgeport Brass Co. 





Tubing, Flexible Hundreds of appli- 
cations in the steam and Diesel power 
fields are filled by Penflex flexible 
tubing. For complete information on 
product line, request copy of “Flexi- 
neering’ booklet. 

50 *Pa. Flexible Metallic Tubing. 





Tubing & Pipe, Stainless Folder of- 
fers data on welding characteristics 
of both austenitic & ferritic types of 
stainless steels & briefly covers vari- 
ous welding methods & techniques. 
Technical Data Card No. 162A. 
450B Babcock & Wilcox Co. 





Tubing, Plastic Excellent chemical- 
resistant, all-purpose flexible plastic 
tubing. Sparkling clear, easy to 
clean, odorless, non-toxic, can be 
steam-sterilized. For details request 
Bulletin No. 66. 
326-7b *American Hard Rubber Co. 





Unions, Forged Steel Describes line 
of new forged steel unions. Presents 
complete dimensions of unions in sizes 
4” to 2” in 3000 Ib. class. Also covers 
outstanding design features. Tllus- 
trated Bulletin U-1. 

*Watson-Stillman Fittings. 





Proper design and the correct 
choice of metals combine in the OIC 
forged steel line to assure adequate 
strength, safety, and long trouble- 
free operation on chlorine service. 
Request Bulletin No. 1000. 

x *Ohio Injector Co. 





manufacturers valves that give de- 
pendable operation .. . that need 
little maintenance .. . that last a 
lifetime. Technical bulletins describ- 
ing line are available. 

BL345 *Golden-Anderson. 
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Out of the Engineer’s 
a Workbook... 


REIN 
CHE EVELD 
MICA, CENTRIPY, gine 


Shits Copagg: 
OCS Of Nrcyjyee 
7 NYpical Liane Soyg) 64, 
Sirs Les per fy 





36” DIAMETER 


This table is illustrative of capacities and surface moistures ob- 
tained from the Reineveld Centrifuge. It is only a fragment of 
the complete information for your dewatering problems . . . now 
available from Heyl & Patterson engineers. 


Phone or write for a copy of the 
new Reineveld Brochure RC-356. 


50” DIAMETER 


79” DIAMETER 


b 
PHONE COurt 11-0750 
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FLEXIBLE BARC } BALL JOINTS 


NO METAL-TO-METAL “eae 
fF ioe sana 


MOVES! IN 
ANY 
DIRECTION 





Unloading Sulfuric Acid 
from Ohio River Barges 


Major producers of chemicals recommend use of Barco 
Flexible Ball Joints and steel pipe when movable lines 
are needed for loading or unloading sulfuric, nitric, and 
other acids. This is why Weirton Steel Co. uses 4” 
malleable iron Barco flanged joints, with chemically inert 
No. 11 CT gaskets, for a sulfuric acid unloading dock on 
the Ohio River. The upper picture shows the 3-joint (see 
arrows) unloading line from permanent pump barge to 
to the incoming acid barge. The smaller inset photo, at 
left, shows the 4-joint line from pump barge to shore. 
This line may move as much as 30 feet up and down, 
depending on river level. 


On this use Barco joints last for years, as contrasted 
with hose life of weeks or months. For recommendations, 
see our nearest representative or write. 


BARCO Mlanifacturing Co. | 


516E Hough Street Barrington, Illinois 


452 








LITERATURE... 





Valves...... Issues new Catalog on special 
& standard valves for oil, steam, air, 
gas, water & process chemicals. Sec- 
tionalized in 7 bulletins & illustrated 
with detail drawings, schematic in- 
stallation hook-ups, etc. 
452A Atwood & Morrill Co. 





Valves, Air Control Releases a quick- 
reference guide to 17 different lines of 
air-control valves & accessories. 
Helpful for quick, easy selection of 
the right Airmatic Valve to fit the 
specific application. 
452B Airmatic Valve. 





Valves, Diaphragm Trouble-free 
plastic diaphragm valves—choice of 
general-purpose Ace-Ite, Ace Parian 
(polyethylene) or Ace Saran. Handles 
most corrosive chemicals & food in- 
gredients. Bulletin 351. 
326-7e *American Hard Rubber Co. 





Valves, Diaphragm Describes Grin- 
nel-Saunders diaphragm valve with 
straight-through flow. Includes ad- 
vantages, maintenance, design, selec- 
tion of bodies and bonnets, etc. Fully 
illustrated, 4 p. 
16 *Grinnell Co. 





Valves, Diaphragm From antibiotics 
to the toughest acids, alkalis and 
salts, there is a combination of Hills- 
McCanna body and diaphragm ma- 
terials that will best suit your needs. 
Request Valve Catalog 
229 *Hills- McCanna Co. 





Valves, Drain Offers descriptive in- 
formation on line of Strahman ram 
type valves...the only drain valves 
that cannot clog up. Made in any 
cast metal to meet your requirements. 
Request complete Catalog. 

L421 *Strahman Valves. 





Valves, Gate Offers data on sturdy, 
small forged steel gate valves. Super- 
hardened gate and seats assure tight 
closure, smooth operation and low 
maintenance. Complete information 
offered in Catalog No. 10. 

14 *Chapman Valve Mfg. Co. 





Valves, Gate For pressures up to 
150 lbs. & temperatures to 180° use 
iron body gate valves with perma- 
nently bonded hard rubber lining. 
In rising stem, cylinder or motor 
operated, or quick-opening types. 
338 *Darling Valve & Mfg. 





Valves, Globe Illustrated, 22 p. Gyro- 
seal Catalog describes product line: 
features (spinning disc. dual purpose 
seat, line contact between seat and 
disc) ; chemical and physical proper- 
ties of materials; etc. 
452C Richmond Foundry & Mfg. Co. 





Valves, Lubricated Plug 28 p. cat- 
alog shows straightway, 3-way, 4- 
way, & multiple port lubricated plug 
valves for 250 Ibs. oil-water- Bas & 
150 Ibs. steam working pressure. Ref- 
erence Book 39—5 

*Homestead Valve Mfg. Co. 





Valves, Lubricated Plug 36 p. covers 
complete line of iron and steel lubri- 
cated plug valves available. Many 
illustrations of single, screwed and 
bolted gland type valves are shown. 

Request Catalog No. PV-4 

*Wm. ‘Powell Co. 


5 





Valves, Needle...... The bar stock valve 
will contribute ease of operation, low 
maintenance cost and neat appear- 
ance to your equipment. Valves have 
an O-ring stem seal—operates at a 
touch. Request Bulletin. 

445 *Hoke Inc. 








hooplis too pom 

You'll find our streamlined 
Reader Service section right up 
your alley. It’s designed for busy 
engineers who want to find things 
fast, get more information fast. 
RS is easy to use, and you can bank 
on it. 
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LITTLEFORD 


STAINLESS STEEL 
AND ALUMINUM 
FABRICATED PRODUCTS 
FOR THE 


CHEMICAL 


INDUSTRY 


made right 


right on time 


shipped anywhere 


Littleford fabricates tanks, bins, vats, 
troughs, carts and special units... 
from stainless steel, aluminum, nickel, 
Monel or other non-corrosive metals. 
Matches your design with precision 
accuracy. For prompt service at low 
cost, rely on Littleford, fabricators of 
plate and sheet metal products for 
industry since 1882. Send us your 
blueprints for prompt estimates. 








LITTLEFORD BROS., INC. 
Dept. LB-131 421 E. Pearl St. 
CINCINNATI 2, OHIO 
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5 Stage 
NORWALK 
COMPRESSOR 


built for economical performance 


Frames with taper roller bearings, reversible ring plate valves, 
force feed lubrication, generous intercooler coils are some of 
the features that make this horizontal duplex compressor com- 
pact, sturdy, and efficient to operate. Its five stages develop 
7500 pounds pressure. 


Every Norwalk compressor is test-run for eight hours at the 
factory, then taken down for complete inspection before 
re-assembly and shipment. Complete catalog describing com- 
pressors from single stage to six stages available on request. 


N 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


Makers of high pressure compressors since 1864 





SIMPLIFIED SCHEMATIC of 
FIVE STAGE EJECTOR 


Vapor 





























ELLIOTT 
Multi-Stage 


EJECTORS 


When absolute pressures ranging 
from .012 in (0.3mm) to about .003 in 
(0.075mm) mercury are required, 
five stage ejectors such as the one 
shown above are applied. 
Condensers of either the barometric 
or surface type can be incorporated 
in this five-stage hook-up. The 
after-condenser may be used to 
recover the heat of the steam, to 
recover the condensate, or to 
eliminate noise and nuisance 

at exhaust. 

For details on the complete line of 
Elliott ejectors, contact your 

Elliott representative or write 
Elliott Company, Jeannette, Pa. 

for descriptive bulletins. 


[c 


ELLIOTT Company 








LITERATURE .. . 





Valves, Plug......For jal services— 
handling products that will harden 
or congeal at ordinary temperatures— 
Wedgeplug Valves can be supplied 
steam-jacketed, Offers full details in 
= Vedgeplug Comes 55-1-W. 

edgeplug Valve Co. 





Valves, Porcelain......Company makes 
available detailed literature covering 
the features and advantages of porce- 
lain valves. Bulletin includes com- 
plete description, characteristics and 
specifications of product line. 

361 *Lapp Insulator Co. 





Valves, Solenoid New ASCO 2-way 
solenoid valve with explosion-proof 
enclosure—designed to meet NEMA 
VII & UL requirements—offers safe, 
automatic control. “Solenoid Valves 
for Corrosive Applications.” 

231 *Automatic Switch Co. 





Process Equipment 





Absorbers......For absorption of hydro- 
gen chloride and other gases. Pro- 
duce as much as 20 tons per day 
22° Baume acid. Pneumatic auto- 
matic control. Complete information 
in Catan Section No. S-7460. 

225 *National Carbon Co. 





Agitators Illustrated reference de- 
scribes the model ELB experimental 
agitator ... the only agitator spe- 
cifically designed for bench scale and 

pilot plant mixing operations. Re- 
est copy of Bulletin No. 109. 
454A Chemineer, Inc. 


Centrifugals, Continuous Maxi-Flex 
centrifugals easily adjusted for maxi- 
mum throughout... quality of filtrate 
and cake. Enables Maxi-F lex to give 
more speed and efficiency. Request 


Bulletin. 
423 *Tolhurst Centrifugals Div. 








Centrifuges High speed dehydrating 
centrifuge offers precise external 
control of variations in flow rate, 
erystal size & slurry concentration 
& permits intermediate treatment of 
erystals. Bulletin No. 1257. 

129 *Sharples Corp. 





Classifier & Dry Majac power- 
driven air eesbher & dryer classifies 
& dries solid materials simultan- 
eously, fractionates particles with 
99.9% efficiency, removes moisture 
content as high as 20%. Data. 
454B Majac, Inc. 





Cloth, Filter If high operating tem- 
peratures are your problem ... try 
NFM cloth made from Orlon acrylic 
fiber. Makes available detailed liter- 
ature on its important values plus a 
product sample. 

462 * National Filter Media Corp. 





Cylinders, Gas Safety & long life are 
prime considerations in the design 
of Harrisburg high pressure gas cyl- 
inders. Yet they are as light as sound 
engineering permits. For details, re- 
quest literature. 

BL353 *Harrisburg Steel Corp. 





Demineralizers Produce chemical 
pure water for laboratory or small 
industry quickly, simply, economically 
with Kutlirlabs “Chemi-Filter.” For 
complete production information, re- 
quest illustrated Bulletin ba B-173. 
454C Kutlir Labs. 





*From advertisement, this issue 





Now turn to the back... 


Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
produets. 
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EXPERIENCE of PROVEN PERFORMANCE 
. over HALF A CENTURY. There is 
no substitute for the reliability of proven 
performance. Top Names of the Nation's 
Industry have proven ME performance in 
ENGINEERING .. . DESIGNING . . . 
PRODUCING QUALITY PRODUCTS 
VERSATILITY with a WIDE RANGE OF 
DESIGN. MOTORS 1/20 thru 2500 HP... 
GENERATORS 1/2 thru 2000 KW... 
Single Phase, Polyphase, Direct Current 
. Standard or Special . . . Marathon 
Electric can design to meet your special 
specifications. 
SERVICE THROUGHOUT the NATION 
MARATHON ELECTRIC has a DISTRICT 
OFFICE or Representative near you. Call 
your ME Representative TODAY to help 
solve your motor problem. 


All ME Explosion 
Proof Motors 
orry 


Label in 1/12 
HP Through 
250 HP Rotings 











Se et a 
ht 

| __ TYPICAL 
SPEED-TORQUE 
bh CURVE 























% SPEED (SYNCHRONOUS) 

















‘ % TORQUE 
© 20 40 60 80 100 20 40 60 80 200 


EXPLOSION PROOF MOTORS 


MARATHON ELECTRIC'S familiar ribbed frame 
construction has already been often copied but 
never duplicated. This carefully developed rib 
design formula has resulted in the COOLEST, 
CLEANEST, MOST EFFICIENT, and MOST 
COMPLETE RANGE of EXPLOSION PROOF 
MOTORS to carry the Underwriters’ Labora- 
tories Label. They are available in NEMA 
frame from 56 thru 680 series, from 1/12 
thry 250 HP. 


















































Write or Wire SPADE 40 
for further information 


SALES OFFICES IN PRINCIPAL CITIES 


emcee 1999 





THERMAL 


SUBMERGED 
COMBUSTION 


simplicity of 
design and 
construction... 
flue extreme 


compactness 


THERMAL 
BURNER 


HEAT INPUTS OF 250,000 BTU/hr to 5,000,000 BTU/hr 


The high heat release rate of the THERMAL 
High Velocity burner used in these sub- 
merged combustion installations allows the 
use of a simple downcomer tube through 
which the products of combustion are dis- 
charged beneath the surface of the liquid. 
This arrangement is possible because com- 
bustion is 90% completed within the burner 
proper. The THERMAL burner is completely 
separate from the liquid being heated and 
maintenance, control and accessibility are 
greatly simplified. Equally simple arrange- 
ments are possible with gas, oil or combi- 
nation fuel. 


BROAD RANGE OF APPLICATIONS 


Depending upon the material being heated 
either a metal or refractory downcomer tube 
may be used. Some of the. more common 
applications are pickling baths, acid 
concentration, caustic soda concentration, 
aluminum sulphate concentration, water 
recarbonization, and glass ze and molten 














salt heating. AWAY 
OTHER THERMAL PRODUCTS & SERVICES ( ( i 


NM 























=e 


DOWNCOMER 
TUBE 











WRITE FOR BULLETIN #110 


Gas, Oil & Combination Burners 
e Air Heaters © Combustion 
& Heat Transfer Equipment 











TUTTI 


THERMAL 


Thermal Research & Engineering Corp. 


MARATHON @ ELECTRIC 
® 


HOME OFFICE AND FACTORY, WAUSAU, WIS. 
FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 


CONSHOHOCKEN ¢ PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITICS 
AETEPONEA PHI: ALATA 
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LITERATURE .. . 


-Illustrated Brochure c 

: line of demisters. Includes: 
What a demister is; how it works; 
why it is used; what demister mate- 
ria.s are used; where a demister is 
used; how a demister performs; etc. 
456AA *American Copper Sponge Co. 
sinha ciiaheninienichahaecititintaaaimamaasinmmanbiemcenpitiieaeaes 


| j 

j 

| : 

| | Dryer-Blenders. . . The conical, rotatir 
dryer-blenders give you speed, ease 


or every / einciency tor drying & blending a 
| broad range of corrosive & heat-sensi- 


tive materials, using either steam or 


hot water. Request details. 
211 *Glascote Products. 
Dryers, — ..Features: high recov- 
ery of solids, lc initial cost, low cost 


of Pret easy to clean, low main- 
tenance cost, & controlled character- 


ae of the dry product. Details in 
Bulletin 373. 
364 *Buflovak Equipment Co. 


Equipment To improve your 
on Proctor & Schwartz 


ying 
product call : 
wno not only manufacture dryi 
equipment, but have the know- y 
to help in materials handling 
- , ‘ tequest Bulletin 390. 


probiems 
24 *Proctor & Schwartz. 


fe} e) Drying , F stems offer 
f | means for handling materials in which 
drying is combined with pulverizing, 
or with mild disintegration, or fol- 
lowed by cooling & conveying product 
io storag Catalog 82. 
B14 *Raymond Div. 


Dust Collectors. . Completely _illus- 
trated bulletin describes the numerous 
advantages and design features of the 
Simon Suction Filter Dust Collec tor 
and the Entoleter Impact 

st your copy of Form 4 
Safe Car Heating. 


Dust Collectors In almost every type 
of industry... have found high 
efficiency, slaipiie ity & economy of 
Dustube collectors a difficult combina- 
tion to equi ul for top performance. 
Bulletin No. 372. 

18 *Wheelabrator Corp. 


Dust Collectors.... ew booklet, he 
Collection and Recovery of industrial 
available upon request. It 
ser s “SF” electric precipita- 
tors and how they meet all 5 basic 
requirements for top efficiency 
86 *Buell Engrg. Co. 


Dust Collectors... . Describes features of 
the Majac pow driven dust collector 
& fractionator: separates particles 
down to .1 micron; operates wet or 
dry; functions at temperatures to 
800 ; etc. Illustrated. 


y 56B Majac, Inc 
| Eductors, Water Jet......New reference 
| adds to previous published data on 


SK water t eductors. Includes data 

| on application, construction, opera- 

af ow: fe | or tion, installation, and sizes available. 
| Bulletin Supplement No. 


456C€ Schutte & oerting Co. 


WIRE foi Meba . | Ejectors Elliott's 5-stage ejectors are 

| applied when absolute pressures rang- 

ing from .012 in (0.3mm) to about .003 

Specially developed alloys a ronger in. (0.075mm) mercury are required. 

' For details on complete line, request 

longer weoring—resist corrosion and hea Bulletins. 

—cut replocement costs to a minimum. Ac 454 *Elliott Co. 

| PT FOS PE eo 8 RS He 

rate openings are maintained! Immediate Kjectors, weg orp ede Presents a 60 p. 

shipment from stock of most-sizes and weaves “Steam- ‘ Applic ation Hand- 

: > c : ection of single and two- 

ejectors general vac- 

V Photos, tables, graphs, 
lletin W-205-E21. 

*Worthington Corp 


Write for Condensed Screen Reference Catalog 


New built-to-order vertical 
solve complex problems & are 
adapted for special us 
on flow systems, 

ment, filter & f construction, re- 
quest Bulletin ? 111. 
337 *Industrial Filter & Pump. 


Cuno’s new Super Auto-Klean 

* now makes possible economical, 

YLOR WIRE CLOTH COMPANY §—| ona) meron tration, at igh 

613 South Newstead Avenue, St. Louis 10, Mo. replacement eartridges. Request Cat- 
Sales Offices: Birmingham, 1727 Sixth Ave. North; Chicago, 5807 W. alog SAK-057. 

Diversey; Pittsburgh, Union Trust Building; Houston, 1213 Capitol | 254 *Cuno Engrg. Co. 

Ave. * West Coast: Star Wire Screen & iron Works, Inc., 2515 San Oe ee ee ee ee 


Fernando Rd., Los Angeles « Subsidiary, Ludiow- -Saylor Wire Cloth Co. *Frem advertisement, this issue 
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Filters The Eimco-Burwell filters, 
available in plate and frame types, 
offer automatic, practically continuous 
filtration. Company makes available 
complete technical data on filtration 


of products. 
57 *Eimco Co. 





meen oe Leaf For flow rates 
tw o five times greater than cloth 
aoveredt presses; positive removal of 
all suspended solids to desired degree 
of clarity; etc. Find details in Cata- 


log No. NC-1-53. 
422 *Niagara Filters Div. 





Generators, Inert Gas....Assures a safe, 
dependable supply of chemically clean 
inerts. Deliver iners at a special 
analysis . . . with»ut fluctuations. 
For facts and technical data, request 


Bulletin 1-10 
253 *C. M. Kemp Mfg. Co. 


High-Pressure Equipment Equipment 
described in new 100 p. catalog em- 
braces pilot plants, reaction vessels, 
fittings, valves, tubing, pumps, com- 
pressors, instruments, etc. Request 
etalos 406-D-34 

BL851 *American Instrument Co. 








Kilns, Rotary...... Efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, sodi- 
um silicate, alumina, etc. Complete 
data on design features offered in 
pretcates Bulletin 115. 

*Taylor Engrg. & Mfg. Co. 





Mills Illustrated reference. “The 
Kady Mill,” describes the numerous 
features: highest production rates; 
fastest loading & unloading; best 
color or hiding-power development ; 
most versatile; etc. 16 
457A Kinetic Dispersion Corp. 


Mills, Ball & Pebble...... Valuable refer- 
ences give complete details on the 
Abbé Engineering series of mills for 
every range of work from small batch 
jobs to full scale nee production. 
Catalogs Nos. 73 & 7 
442 * Abbé Engrg. Co. 








Mills, Dise Roll Particularly suited 
for grinding relatively soft minerals, 
such as limestone, coal, bauxite, talc, 
etc. Describes details of operation 
and application of mill in thoroughly 
illustrated 8 p. Bulletin No. 52. 
457B Hardinge Co. 





Mills, Roller Positive and continuous 
precision size control at exceptionally 
high production rates are but two of 
the numerous features of Williams 
Roller Mills. Request fully descrip- 
tive new Catalog. 
25a *Williams Patent Crusher. 





Mixers...... Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop 
a complete technical description of 
agitation required for your process, 
wy & easily. No. B-107 

*Mixing | Equipment Co. 





industries. Covers Simpson 
mulling principle; mulling for dry, 
wetted and plastic mixtures; Mix- 
Mullers for special requirements ; etc. 

sok on Muliing 
*National Engrg. Co. 





Mixers...... New—broad in application— 
standardized for low cost. Four dif- 
ferent models, for propeller, turbine, 
gas absorber and other mixing ele- 
ments. Details in fact-filled Unimixer 
Bulletin. 
335 *Patterson Foundry & Mach. 





Eastern’s mixers are designed 
to meet the needs of today’s chemical 
and industrial processes. Covers port- 
able mixers, top and side entering 
mixers, turbine mixers, etc. in Catalog 
Series No. 26. 

372 *Eastern Industries. 





Powered by a 50 hp. silent 
chain drive motor, the No. 15 is con- 
structed of stainless steel, & jacketed 
to carry 125 psi pressure of steam or 
water. Working capacity is 100 gals. 


Request Catalog. 
23 *Baker Perkins. 
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PATENTS APPLIED FOR 


NEW ‘ES Temperature Pilot 
with automatic reset 


Temperature, Reset and Expanded Ranges 
feature the enlarged U. S. Gauge line 


The exclusive USG indicating, mercury-actuated tempera- 
ture pilot is available in ranges from —40°F. to +1000°F. 


Pressure and Temperature Pilots are available with or without 
automatic reset. When process conditions change, conversion kits 
make possible addition of automatic reset to existing installations. 


With the new USG nested diaphragm pressure elements, vac- 
uum and low pressure pilots never before available are now standard. 


Only U. S. Gauge offers pressure pilots in ranges as low as 
30 inches of water... as high as 10,000 pounds. 


Write your valve supplier for complete details, or write us 


direct. 
e 


Gauge Hee wale is 


FOR OVER 50 YEARS 


Home of the SUPERGAUGE 





Division of American Machine and Metals, Inc., Sellersville, Pa. 


457 








urnace 
astings 





Here are two good examples of our work 


‘ 


in high-nickel castings! 


These are in the Duraloy HT group 
calling for Ni 33.37 percent. We've 
gone as high as 68% nickel on 
some castings where extremely 
high temperatures and very severe 
corrosive conditions had to be re- 
sisted. The important factor con- 
cerning castings for exceptionally 
high temperatures is that they must 
retain their structural form under 
load. 


Knowing just how much nickel 
to put in and how much chromium 
and other alloying elements de- 
pends to a large extent on experi- 
ence ... and it is experience that 
we can offer you for the castings 
you need. We've been producing 


‘static castings since 1922 and cen- 


trifugal castings since 1933, being 
among the pioneer founders in 
each class. 


If you would care to have our 
metallurgist study your casting 
problem, we shall be g!ad to have 
you call upon us for the service. 





LITERATURE . ... 





Company’s line of Jumbo 
mixers meets every requirement im- 
posed by heavy loads. Standard-duty 
mixer is equipped with two roller 
bearings mounted on heavy fabricated 
supports. Bulletin 800. 
339 *J. H. Day Co. 


Mixers...... Nauta Mixer features uni- 
form, quick mixing of any number of 
dry materials, similar or _ entirely 
different in characteristics. Describes 
features and industries where it is 
profitably used. Catalog 374. 
458A Buflovak Equipment Div. 








Mixers, Paper Coating Readco paper 
coating mixers can be supplied for 
manual or hydraulic discharge in 150, 
350 and 750 gallon working capacities. 
Request product literature for com- 


plete details. 
321 *Read Standard Corp. 





Mixers, Portable Use in industry re- 
duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, dimensions, specifications, 

8 p. No. B-108. 
*Mixing Equipment Co. 





Mixers, Side Entering Furnishes de- 
tailed information on features, typical 
applications, mechanical design, main- 
tenance, shaft seals, methods of in- 
stallation, etc., in completely illus- 
trated Catalog B-104. 
2038e *Mixing Equipment Co. 





Mixers, Top Entering Illustrated and 
detailed 32 p. Catalog includes ad- 
vantages, typical installations, me- 
chanical description, construction in- 
formation, dimensions and_ selection 

tables, etc. Catalog No. B-102. 

203f *Mixing Equipment Co. 


Mixers, Top Entering Makes avail- 
able pertinent information on _ top- 
entering mixers (propeller type) 
ee for closed tanks, pressure & 
vacuum ... for open & loose-covered 
tanks. Data in Catalog No. B-103. 
203¢ *Mixing Equipment Co. 








Molding Machines The Vogt auto- 
matic tube-type molding machine 
forms and sizes any liquid that will 
solidify when cooled, and will dis- 
charge by gravity without heating. 
Technical information available. 

*Henry Vogt Mach. Co. 





Pelleters, Continuous Produce _ top- 
quality pellets in tremendous volume 
at reasonable investment & low oper- 
ating cost. Large & small pellets— 
even 1” cubes—in many shapes & 
sizes. Complete details. 

247 *Sprout-Waldron & Co. 





Presses, Dewatering The variable 
speed continuous dewatering press ex- 
tracts surplus moisture economically 
from products having physical prop- 
erties of a fibrous nature. For infor- 
mation, request Catalog A. 

TL348a *Davenport Mach. & Fary. Co. 





Process Equipment, Fabricated 
your most efficient means i 
economical production, for individual- 
ized equipment designed & constructed 
to fit your needs, request a copy of 
Koven’s Bulletin 550. 
153 *L. O. Koven & Bro. 





Processing Equipment Describes cor- 

rosion-resistant processing equipment 

. precision built to your specific 

requirements to give long years of 

peak performance with low main- 
tenance. Technical Bulletins. 

342 *Lee Metal Products Co. 





*From advertisement, this issue 
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Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
product. 
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Processing Equipment, Liquid 
sents a fully illustrated, 32 p. refer- 
ence describing “Sealed-Disc” and 
“Disc-Pak”’. filters, transfer pumps, 
portable mixers, tanks, sapenters, etc. 

Request Bulletin No e 255 
59A Alsop Energ. Corp. 





Pulverizers Valuable data on Super- 
fine pulverizer ... a centrifugal air 
attrition impact pulverizer and classi- 
fier in a single unit. Covers numerous 
features, specifications, construction, 
etc. Illustrated. 
431 *Schutz-O’ Neill Co. 


Reclaimer Systems, Oil 
economical and efficient method of 
restoring contaminated lubricating 
and sealing oil to the full value of 
new oil. Offers full details on re- 
claimers in Bulletin R-160. 

346 *Hilliard Corp. 


Scrubbers, Fume Engineering News- 
Letter (Volume 1—Number 1) tells 
how the SK Fume Scrubber provides 
simple, inexpensive solution to a man- 
ufacturer’s hot air and ammonia fume 
problem, Fully illustrated. 
459B Schutte & Koerting Co. 





simple, 








Separators, Laboratory...... Company 
manufactures new laboratory ma- 
chines which aid chemical process 
research and development. Complete 
technical information on these labora- 
tory separators available upon request. 

30 *Superior Separator Co. 





Tank Equipment Issues a new gen- 
eral catalog covering tank equipment, 
gas control, safety devices, automatic 
controls, electronic remote liquid level 
gaging and pulse code telemetering 
systems. Varec Catalog No. P-7R. 
459C Vapor Recovery Systems Co. 


Thickeners The higher the _ solids 
content in the thickener underflow, 
the lower the cost of filtering for sub- 
sequent processing or disposal. Speci- 
fications on the “‘Auto-Raise” in Bulle- 
tin 31-D-11. 
322 





*Hardinge Co. 





Traps, Pumping & Lifting Brochure 
describes the Johnson Electrap for: 
pumping service; lifting service; 
vacuum service (draining vacuum 
line). Covers operation, features, 
capacities, etc. Bulletin No. ET-2. 
459D Johnson Corp. 


Washers, Fume The cyclonaire is 
only a fraction of the size of custom 
built units of comparable capacity. It 
is a wet bed scrubber and is packed 
with Intalox saddles. 
quest Bulletin FW-4. 
102 *U. S. Stoneware. 





For details, re- 





Wire Cloth Produces standard re- 
placement or custom-designed filter 
leaves or units, strainers, screens, 
trays, baskets, cylinders, semi- or 
complete process apoeresne of any 
desired metal. Catalog N 
Br332 Multi-Metal Wire ‘Cloth Co. 





Pumps, Blowers, 
Compressors 





Precision manufactured to 
move more gas or air with less wear 
than other blowers of equal size or 
weight ... and with less maintenance 
and power costs. Describes line in 
— Bulletin B-154. 

44 *Read Standard Corp. 





Compressors All types of air and gas 
compressors used in the process and 
chemical industries are shown in a 
new, three-color reference, entitled, 
“Compressors for the Process Indus- 
tries.” Bulletin Form 3132-A. 
459E Ingersoll-Rand Co. 


Compressors Describes Allis-Chal- 
mers single & two-stage vane type 
compressors for shop air, gas hand- 
ling, drilling & numerous other appli- 
cations. Request Bulletins 16B8244 & 
16B8126. 

307 *Allis-Chalmers Mfg. Co. 
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Pumping Progress Report 


FOR CHEMICAL ENGINEERS 


An advertisement prepared by the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A. 


PUMP INSPECTION, MAINTENANCE AND REPAIR are jobs too 





frequently ignored in the design of produc— 
tion pumps. This has been verified by a 
survey of more than 15,000 pump installations. 
Speed and economy of maintenance was fre- 
quently quoted as a major factor in pump 
selection. 


SECTIONALIZED FLUID-ENDS offer one of the best ways to 





SPEED IN 


guarantee both speed and economy in pump 
maintenance. As originated by ALDRICH Pump 
Co. Engineers, the Sectionalized Fluid—End 
comprises four main assemblies — the working 
barrel, suction manifold, discharge manifold 
and stuffing box. 


MAINTENANCE is assured because of ease of 





accessibility of all wearing parts. Manifolds 
can be slid back on studs and valves removed 
as complete units. Split collar and flange 
connection of plunger to yoke permits easy 
removal of plunger. 


ECONOMY OF MAINTENANCE results from speed in main-— 





tenance. Perhaps even more important is the 
simple fact that it is cheaper to replace a 
single section than a complete fluid-—end. 
Another important economy is parts inter-— 
changeability. Among 3-, 5—, 7— and 9-plunger 
units of any series, wearing parts are inter-— 
changeable. Where a combination of multiplex 
pumps is required, this reduces spare parts 
stocks. 


THE ALDRICH PUMP COMPANY is the originator of the 





DIRECT FLOW principle — a design innovation 
that utilizes the sectionalized fluid-—end 
principle. Aldrich Engineers have become 
known as the people to take your tough pumping 
problems to. We have never turned down a 
challenge. 








FURTHER INFORMATION can be had direct from the company. 





Tell us your problem and we'll send you Data 
Sheets describing the size pump we recommend 
to solve your problem. Address your request 
to: The Aldrich Pump Company, 3 Gordon 
Street, Allentown, Pa. 








-ee AMPCO* Metal improves its high physicals, 
retains ductility (does not become brittle) 
—even at extreme low temperatures 


| ability to perform dependably under 
conditions of extreme cold without becoming 
brittle is one of Ampco Metal’s more unique 
properties. And it’s one that really pays 
off for designers of Arctic equipment, gas 
liquefying machinery, refrigeration equipment, 
low temperature chemical processing, and 
similar applications. Tests made with Ampco 
Metal at temperatures as low as -400° F. show 
that it remains ductile, retains its high mechanical 
values, even in this brutal, punishing cold. 
But the Ampco story doesn’t stop there. This series 
of remarkable alloys gives you high strength-to-weight 
ratios — tensiles to 110,000 psi with 10 to 15 percent 
less weight than ordinary bronzes. It combats corrosion, 
fatigue, erosion, wear. 
All the advantages of one of the world’s most versatile 
metals are yours when you specify Ampco Metal. Get full 
information from your nearby Ampco field engineer or write us. 


AMPCO METAL, INC. 
Dept. CE-4 
MILWAUKEE 46, WIS. © West Coast Plant: BURBANK, CALIF. 





LITERATURE . 





Compressors Reversible ring plate 
valves, force feed lubrication, sealing 
type piston rings, generous intercooler 
coils are features which make for effi- 
ciency and long-term economy. De- 
scriptive Catalog. 
R453 *Norwalk Co. 





Compressors Carbon piston compres- 
sors give oil-free air with no main- 
tenance penalty. The self-lubricating 
carbon does away with any need for 
oil in the cylinder. Company offers 
ee in Bulletin CRC-10. 

*Gardner-Denver Co. 





Compressors Spiraxial compressors 
built with R-C _ plur-ability have 
ranges of 700 cfm. to 5,000 cfm., and 
pressures from 15 psi to 30 psi (or 
higher). Company offers details in 
new Bulletin No. SC-354. 

435 *Roots-Connersville Blower. 





Compressors, Balanced/Opposed 
lustrated, 36 p. describes 300-10, 000 
hp balanced/opposed compressors— 
basic principles, drive, design, run- 
ning gear, ena. capabilities, 
ete. Bulletin L- 679-B 
304 “Worthington Corp. 





Compressors, Oil-Free The WGO-9 
offers space-saving design, excellent 
service, economical operation, etc. 
Company builds regular & oil-free 
compressors to meet capacity & pres- 
sure needs. Bulletin 57-11. 
8 *Joy Mfg. Co. 


Compressors, Rotary The revolving 
principle in both single and two-stage 
types, provides impressive cost, main- 
tenance and operating advantages. 
Company makes available literature 


on its line. 
*Fuller Co. 








Publishes valuable reference 
covering Class III fans .. . especially 
designed for high velocity air con- 
ditioning systems. They are also 
ideally suited for industrial use. Re- 
quest Bulletin No. DS-348-C. 
460A Trane Co. 





The Bifurcator is a direct- 
driven fan in a divided housing. 
Fumes bypass the motor which always 
stays clean, cool & accessible. Installs 
like a section of duct-work ... at any 
angle. See Catalog DB-37-55. 

*Debothezat Fans Div. 





Exceptional fan equipment for 
industrial air & material handling 
features: high efficiency; rugged, 
tight construction; 3 interchangeable 
wheels—each with radial blades; etc. 
hg da Bulletin 702-A. 

*Clarage Fan Co. 


“Buffalo” Type BL Limit-Load 
Ventilating Fan offers the finest 
features—for quiet, stable, efficient 
performance in industrial service. 
Further details in Bulletin F-100, 
your copy on request. 
66 *Buffalo Forge Co. 








The series 106 fans feature: 
certified ratings, pressures to 18” 
w.g., volumes to 125,000 cfm., heavy 
construction, choice of 3 special-duty 
wheels, ete. Available in 16 sizes. 
pean Bulletin 5306-H. 

*American Blower Corp. 





Intensifiers & Pumps, High Pressure 
Thoroughly illustrated, 30 p. describes 
outstanding features and advantages 
of Harwood laboratory and industrial 
high pressure intensi 7 and pumps 

6000 to 350,000 psi. 
460B Harwood Energ. Co. 





Lubrication Systems The air-oper- 
ated transfer pump cuts costs in your 
stant . transfers 37 Ibs. of pressure 
gun grease per minute while sealing 
the lubricant at all times. “5 Plans 

for Better Lubrication.” 
239 *Alemite Div. 





Pumps In the Corson-Cerveny Micro- 
Bellows pumps, the motor is totally 
enclosed and sealed .. . explosion 
proof. Maximum working pressure of 
500 Ibs. Stainless steel parts. Com- 
pany offers details. 

TL355 *Research Appliance Co. 
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SPEED 
PULLEYS 


SELECT- 
O- 
SPEED 
TRANSMISSIONS 


Save You Woney 


HERE’S WHY: 


@ ECONOMICAL IN COST compared to 
other variable speed transmission 
equipment. Simple in design but 
rugged in construction to give you 
long dependable service. 


EASILY INSTALLED on new or old 
equipment. Just as easy to operate. 
Finger-tip adjustment gives the 
right speed instantly. 


MAINTENANCE IS NEGLIGIBLE. No 
complicated mechanisms to get out 
of order. All parts can be readily 
inspected. Belts can be quickly ad- 
justed or replaced. 


Lovejoy Variable Speed Pulleys 
are available in a 
complete range of 
sizes from frac- 
tional to 15 hp., 
ratios to 3 to 1. 


Shown is a typical 
Lovejoy counter- 
shaft unit control- 
ling speed of auto- 
matic spring coiler. 


Lovejoy Select-O-Speed Transmissions 
can be supplied 
with hand wheel 
or lever control. 
Fractional to 5 hp., 
ratios to 10 to 1. 


This Lovejoy 

Select-O-Speed is 

used to control the 

speed of a printing , 
press. 7 rd 
For your variable speed application, 
there is a type and size Lovejoy unit 
that will give you initial economy, 
dependable performance and long 
service life. 


GET FULL DETAILS 
NOW! 


Request Catalog 


LOVEJOY FLEXIBLE COUPLING CO. 


4961 W. LAKE STREET « CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints. 
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How to have a Big Family 
...and be happy, too 


We're talking about a “family” of pumps for a process plant. 


It’s Dean Brothers Series 10 standard centrifugal pumps. 
The eleven members of this family can do almost anything in 
the way of moving liquids. They can pump as little as 10 gallons 
a minute or as many as 700. Total dynamic head can be any- 
thing from 25 feet up to 400. The temperature of the liquid can 
be as low as 250° F. below zero or as high as 850° above. Work- 
ing pressures range from a 30-inch vacuum to 400 Ibs. per sq. 
in., gauge. 

But the thing that makes these pumps one big happy family 
will make you happy, too. They’re all built from the same parts 
with the exception of the Casing, Impeller and Suction Nozzle. 
And for pumping temperatures above 350° F., the cradle hous- 
ing is integrally water-jacketed. Otherwise, these pumps are all 
alike. One shaft fits all pumps. Likewise one shaft sleeve and 
one set of packing or one mechanical seal. The bearings are the 
same and so are all other parts throughout the entire family. 

When you get all this—plus mechanical reliability usually 
found only in costly, individually-engineered pumps—who 
wouldn’t be happy with a family of Dean Brothers standard cen- 
trifugal process pumps? Why don’t you get all the facts about 
these truly remarkable pumps ?* Send for Circular No. 184B. 


*Series 10, Series 20 and Series 30—to 7,000 gallons per minute capacity. 


Mi - Initial cost is lower than if each pump was an “individualist.” 


Factory assembly from parts in stock assures prompt delivery. 


Spare parts inventory is small—less investment . . . less stor- 
age space . . . less time to handle and keep track of. 


Maintenance time is reduced. Once a man learns his way around 
one pump, it’s the same for all the rest. In emergencies, this can mean 
less downtime. 


DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 


‘Centrifugal and Reciprocating Pumps + Since 1869 





e CLOTH FOR HOT ACID FILTRATION 
e CLOTH FOR HOT DUST COLLECTION 


USE CLOTH MADE FROM 


“ORLON™ 


a. cloth is available 
in standard width of 38” from 
stock. We will weave any de- 
sired width from 26” through 
72” to your order in quantities 
as low as 100 linear yards. 


We have a background of over 

Forty Years in weaving Indus- 

trial Fabrics . .. we weove all of 

our own Synthetic Fiber Filter 

Fabrics. We have the ‘‘know ~ 

how’ necessary to produce |) No loss of strength 
uniform Filter Cloth with out- [| after 32 days ex- 
standingly superior operating | posure to air ct 
characteristics. e 6257° F. 


Literature and pilot test sample 
available on request. 


We also weave filter cloth of 

VINCELt, SARAN, DYNEL, | 

NYLON, VINYON N**, GLASS, Shrinkage not more 
DACRONi?t, TEFLON***, POLY- than 2% % in 
ETHYLENE. [ water at 212° F. 


... for your Filter Paper require- 

ments try NETONE Filter Paper. 

High tensile strength, chemical Sit aii: ti 

resistant, high burst factor, abra- db ened eutts, 

sion resistant and crease resist- weak alkalies, 

ant. Send for a test sample. common solvents, 
*TM for duPont Acrylic Fiber oils, greases, neu- 
Rh wpm oh a pat © tral salts, most acid 


4+TM for duPont Polyester Fiber salts and chlorine. 
***TM for duPont Tetrafivorethylene Fiber 


Weavers of ndusteial Hiltee Media fer over —orly Years 





Notional [Filter Nledia Corp.) 





General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Sah Like Gly 2, Oe 
Sales Offices—Repr es 
Chicoge, til. Cincinnati, Ohio Houston, Texes Oslo, Norway 
3557 W. Peterson Ave. Roselawn Center Bidg. 1503 Hadley St. Nicolai Friis 


462 





Los Angeles, Calif. 
811 W. 7th St. 


Johannesburg, South Africa 
Edward L. Betemen 











LITERATURE . 





Pumps Viking pumps deliver non- 
leak operation and positive pumping. 
Company makes available a bulletin 
which gives complete details on its 
product line. Request Bulletin Sec- 
tion He. 

TL351 *Viking Pump Co. 





Selected sizes of B G 
series 1522 and 1531 FF IS, 
pumps are stocked at the factory for 
immediate shipment. Capacities to 
225 gpm, heads to 140 ft. Price and 
Selection Catalog. 

157 *Bell & Gossett Co. 


Pumps Handle most anything that 
can pass thru a pipe, from free-flow- 
ing liqu'ds to non-pourable pastes— 
even materials containing relatively 
large particles or abrasives. Moyno 
Pump Bulletin No. 30-CE. 

47 *Robbins & Myers. 


Pumps Information on the number 
of rings, depth of box, type of pack- 
ing . chemical & physical properties 
of fluid being pumped, speed of shaft 
& other usable facts, in Pump Bulletin 
No, S-147. 

L429 *Taber Pump Co. 











Pumps Describes Wheeler-Economy 
Type M Pumps for medium and high 
head services. Includes the advantages 
of high efficiency and low maintenance 
in addition to details of construction. 
— mare No. A-155. 

. Wheeler Mfg. Co. 





Pumps, Acid Announces a new por- 
table electric acid pump (Centri-F 
Pump) which conveniently and safely 
transfers acids from open vessels as 
well as from standard carboys and 
drums. Request complete information. 
462B General Scientific Equipment. 





Pumps, Acid...... 80-gpm. centrifugal 
pump with hard rubber casing and 
impeller, Hastelloy C shaft. Handles 
nearly all corrosives. Mechanically 
simple, trouble-free. For information, 
request Bulletin CE-55. 

326-74 *American Hard Rubber Co. 





Pumps, Acid On most difficult pump- 
ing jobs .. . dependable highly efficient 
pumps deliver continuous, trouble-free 
performance on round-the-clock sched- 
ules wherever they are installed. Full 
details. 

81 *A. R. Wilfley & Sons. 





Pumps, Acid, Submersible Illustrated 
reference describes line of submersi- 
ble acid pumps with vertical shaft 

. . for pumping acids or slimy 
liquids from containers, tanks, -pits, 
etc. Includes constructional features. 
462C Neumann & Welchman. 





Pumps, Centrifugal The Series 10 
standard centrifugal pumps are built 
from the same parts ... one shaft 
fits all pumps. For more complete in- 
formation, request a copy of Circular 
No. 184B 
R461 *Dean Bros. Pumps. 





Pumps, Centrifugal Specially built 
centrifugal pumps are used to handle 
abrasive & corrosive sludges, slimes & 
slurries. They give maximum pump- 
ing servies for years. Descriptive 
Bulletins available on request. 

356 *MeNally Pittsburg Mfg. Corp. 





Pumps, Centrifugal Impervious gra- 
phite pumps feature mechanical seal 
with inclosed coolant, rugged type SN 
armored connnections, interchangeable 
parts, wide capacity range, etc. Cata- 
log Section S-7250. 
225a *National Carbon Co. 





Pumps, Centrifugal Chemical 
scribes new Worthite Self- Priming 
Centrifugal Chemical Pumps. Includes 
data on maximum interchangeability 
& coverage, minimum spare parts 
requirements, etc. Bulletin W-350-B13. 
54-5 *Worthington Corp. 





Pumps, Centrifugal, Sealless......De- 
scribes Series DE (Double Ended) 
Chempumps—newest addition to line 
of seal-less “canned” motor centrifu- 
gal pumps. Performance, diversion & 
operation principles. Bulletin 1020. 
462D Chempump Corp. 
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Low pressure 
direct air heater 


Indirect air heater 


Atmospheric 
direct air heater 


HOW TO SAVE WITH 
CONVECTION HEATING 


Here’s a sure way to save fuel and 
space wherever a chemical process 
requires convection type heating. 
Specify “Surface” air heaters and get 
these returns: 


Save fuel with automatically correct 
gas-air ratios, rapid and uniform heat- 
ing, maximum volume air flow. Use 
natural, manufactured, or LP gas. 


Save installation costs with compact 
design andcomplete air heater assembly. 


Single burner unit requires only one 
safeguard system for each air heater 
installation. 


Build these savings into your convec- 
tion heating equipment now. Call your 
“Surface” representative, or write for 
Literature Group H54-15. 


Surface 


HEATING EQu 


IPMENT 


SURFACE COMBUSTION 
CORPORATION, TOLEDO 1, OHIO 
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SMS ROTOVALVES 


. ~STILL THE BEST VALVE YOU CAN BUY 


Only Rotovalves give you all these features: 


LEAST PRESSURE LOSS 
Full line opening means less head loss, lower 
pumping costs. 





EASIEST TO OPERATE 

Hydraulic imbalance and mechanical de- 
sign mean 1 man can close as fast as re- 
quired. Less power needed in mechanical 
or electrical operation. 










































































GREATEST INITIAL SHUT-OFF 

Rotovalve 55% closed at 25% stroke, and 
92% closed at 50% stroke. In comparison, 
gate valves only 18% closed at 25% stroke 
and 43% closed at 50% stroke. 


MOST CONTROLLED CLOSING TIME 

Closing as quickly as one second or as slow 
as needed. Fast initial closing limits reversal 
of flow. 








MOST POSITIVE CLOSING 

Drop-tight, positive closing. Self-purging, 
monel-to-monel seating. Pressure-tight 
bolted head, stuffing box, and machined and 
lapped seats. 





In addition to all these features typical of SMS en- 
gineering, Rotovalves have a flexibility that makes 
them suitable for any type of operation, any method 
of control, or any sort of location. 

For detailed information about SMS Rotovalves, 
Ball or Butterfly Valves, see our local representative 
or write to the S. Morgan Smith Company, York, 
Pennsylvania. 


oo fos 


v 
Tu 


HYDRAULIC 


RBINES 


GATES & HOISTS 
TRASH RAKES 
ACCESSORIES 


FREE-DISCHARGE 
VALVES 


PITCH ; 
SHIP PROPELLERS 





HERE’S HOW 


C. H. WHEELER 


VACUUM 


Refrigeration 


HELPS CUT 
BLEACHING 


COSTS 


By converting waste steam to efficient refrigeration, 
this new C. H. Wheeler Steam Jet equipment cools 
process water for a chlorine dioxide absorber. It is 
an important part of the modern bleaching process 
recently installed at the Foley, Florida plant of 
Buckeye Cellulose Corporation. This C. H. Wheeler 
unit cools process water from 70° F to 40° F at the 
rate of 150 gallons per minute with a capacity of 
194 tons. It operates 24 hours a day with practically 
no maintenance, because the only moving part is the 
chilled water pump. There is no noise . . . no vibration 
. . NO wear. 


You, too, can convert exhaust steam in your mill to 
an economical cooling system for process water. 
Investigate the very considerable savings in C. H. 
Wheeler Steam Jet Refrigeration, especially as it 
applies to new chlorine dioxide bleaching methods. 


Phone or write C. H. Wheeler Manufacturing Co., 19th & Lehigh, 
Philadelphia 32, Pa.... Manufacturers of Steam Jet Ejectors 
« Vacuum Refrigeration « High Vacuum Process Equipment « 
Steam Condensers « Centrifugal, Axial and Mixed Flow Pumpse« 
Deck Machinery « Marine Condensers, Ejectors and Pumps. 


WE 602 


CH Wheeler. 


OF PHILADELPHIA 
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LITERATURE . 





Pumps, Chemical Offer new features 
that make them rugged, dependable, 
long-lived pumps for handling corro- 
sive liquids. In 9 sizes providing 
capacities up to 720 gpm & heads up 
to 200 ft. Bulletin 725.4. 

26 *Goulds Pumps. 





Pumps, Chemical Furnishes a com- 
plete line of Buffalo pumps, ready to 
handle corrosive or abrasive liquids 
at least maintenance cost. For full 
product information, request illus- 
trated Bulletin 982. 
36 *Buffalo Pumps. 





Pumps, Chemical..... . / Announces a new, 
all-purpose chemical pump .. . the- 
OKM-Model 100-C. Includes: descrip- 
tion; operation; lubrication; primary 
uses; special equipment; specifica- 
tions; etc. Illustrated Brochure. 
464A 0. K. Mach. & Tool. 





Pumps, Condensate & Vacuum 
scribes new Sarco Type S Condensate 
Pump & the complete line of vacuum & 
condensate pumps. Features cut-away 
illustrations, pump selection guide & 
installation diagrams. Bulletin 1465. 
464B Sarco Co. 





Pumps, Diaphragm Slurr Self-con- 
tained unit features "aual- ball check 
valve design & variable-speed drive, 
permitting gentle pumping action, 
positive feed & metering characteris- 
tics, etc. Bulletin No. KSP-1. 
464C Komline-Sanderson Engrg. 


Pumps, Direct Flow The Direct Flow 
principle, an Aldrich design innova- 
tion, is a major forward step toward 
the solution of tough pumping prob- 
lems of all kinds. Request descriptive 
Data Sheets. 
459 





*Aldrich Pump Co. 





Pumps, Fire Fully describes & illus- 
trates new underwriters’ approved 
fire pumps. Includes complete fire 
pump selection charts & a set of 
“typical” fire pump specifications. Re- 
pry new 36 p. Bulletin No. B-150C. 

64D Peerless Pump Div. 





Pumps, Gear SK Gear Pumps pum 
many types of materials . . . alcohol, 
molasses, coolants, fuel oils, soup, road 
tars, kerosene, varnish, lube oils of 
all grades, wax, etc. Details of line in 
Bulletin No. 17A. 
464E Schutte & Koerting Co. 





Pumps, High Pressure Completely 
illustrated reference describes line of 
Gaulin High Pressure Horizontal 
Triplex Pumps. Includes data on con- 
struction, operation, features specifi- 
cations, etc. Bulletin P-55. 

F Manton-Gaulin Mfg. Co. 





Pumps, High Vacuum Describes Kin- 
ney high vacuum pumps... for every 
industrial and scientific application. 
Product line is the largest of any in 
the world. For complete information, 
request Bulletin 403. 
299 *Kinney Mfg. Div. 


Pumps, Liquid Oxygen Uses metals 
not affected by extreme low tempera- 
ture & locates the packing far enough 
above the liquid so it is exposed only 
to the oxygen vapors & functions 
normally. See Bulletin 203-7 
443 *Lawrence Pumps Inc. 








Pumps, Process y CPO- 
process pumps numerous 
liquids ; salt brine; sea water; caustic 
solution ; soap solutions; etc. Capaci- 
ties to 2000 gpm—heads to 200 ft. 
Details in Bulletin No. 1125-B. 

243 *De Laval Steam Turbine Co. 





*From advertisement, this issue 


Now turn to the back. . 


Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
product. 
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Pumps, Wet Pit Illustrated, 16 p. 
covers line of heavy duty wet pit 
pumps for applications such as drain- 
age, flood water, effluent boiler blow- 
off, hot wells, acids & alkalis. Re- 
quest Catalog No. 3007. 
465A Yoemans Fros. Co. 





Services, Processes, Misc. 





Autopositive Paper Describes Koda- 
graph autopositive paper—the “big 
new plus” in engineering drawing re- 
production. ‘‘New Short Cuts & Sav- 
ings” shows all the ways you can save 
with autopositive paper. 

68 *Eastman Kodak Co. 


Copy Makers Apeco Dial-A-Matic 
all-purpose copy maker features re- 
laxed, automatic copying of absolutely 
anything with the speed of automa- 
tion, picture-sure accuracy, & at an 
economical cost. Illustrated Folder. 
465B American Photocopy Equip. 








Engineering Services Help protect 
your equipment investment—applica- 
tion engineering, analytical engineer- 
ing, product development, field-serv- 
ice engineering, maintenance service, 
etc. Buls. GED-2244, GED-1966 B. 
100-1 *General Elec. Co. 





Information Systems Panalog 605 
supplies management control informa- 
tion. Periodically logs & continuously 
scans. Completely flexible. Guides 
management in raising plant output & 
profit. Request data. 
290 *Panellit, Inc. 





Laboratory Equipment Company 
makes available a catalog describing 
its line of top-quality tables, cases, 
cabinets, fume hoods & radio chem- 
ical lab equipment. For more de- 
tails, request Catalog. 

BL441 *Duralab Equipment Corp. 





Laboratory Glassware Makes avail- 
able a revised 139 p. catalog of cus- 
tom-made Pyrex Brand laboratory 
glassware. New listing illustrates and 
describes over 6000 special glass ap- 
paratus items. Catalog No. CA-2. 
465C Corning Glass Wks. 


rae} -d-feh jie), Mid tele) 7 
PROCESSING 
EQUIPMENT 


IMPERVIOUS GRAPHITE 


IMPERVITE equipment is unaffected by the action of all corrosives except a few 
highly oxidizing agents. This material provides excellent thermal conductivity (5 
times that of stainless) and is immune to effects of thermal shock. For new equip- 
ment or replacements, consider the following facts: Original cost of IMPERVITE 
equipment is surprisingly low because of a high degree of standardization. Oper- 
ating efficiency is of the highest level, and impervious graphite normally will 
provide a longer service life than any other material of construction. 





TUBE & SHELL 
HEAT EXCHANGERS 
Standard components are carried in 
stock for quick delivery of most IM- 
PERVITE Tube and Shell exchangers 
from 7 to 650 tubes in 9 and 12 foot 
lengths, All normal tube and shell de- 
sign features are available as standard. 
Custom designs are furnished on order. 





CUBICAL 
HEAT EXCHANGERS 


... provide maximum transfer surface 
in minimum space ... and only Falls 
Industries offers a complete, standard- 
ized line of CUBICAL exchangers to 
meet most requirements. This design 
accommodates operating pressures in 
the 150 psi range. 





CROSS-BORE* 
HEAT EXCHANGERS 
Featuring a rugged, heavy-duty, one- 
piece bundle, CROSS-BORE exchang- 
ers are furnished in standard, single 
and multi-pass models for heat transfer 
areas to 187 square feet. CROSS-BORE 
exchangers are especially easy to clean, 
and withstand operating pressures in 
the 150-200 psi range. 





Laboratory Service Reference de- 
scribes the Rietz Laboratory Service: 
size reduction; continuous mixing and 
dissolving; heat exchange. Briefly 
describes product line. Request Bulle- 


tin No. 200 
Rietz Mfg. Co. 


465D 

Research “Rensselaer Research” re- 
views status of current research at 
the Institute & offers thumbnail 
sketches of the men directing some 
of the newer projects. Features story 
on “Petroleum Jellies.” Vol. 1 No. 1. 
465E Rensselaer Polytechnic Inct. 








Research & Development “Scientific 
Analysis of Flavor & Odor” tells how 
Evans can work for you in developing 
new products, in controlling the proc- 
essing of existing products to assure 
uniformity, etc. 
465F *Evans Research & Develop. 





Saftey Equipment......Scott Air-Paks cut 
repair & maintenance costs. On 
hazardous jobs, Air-Paks help man- 
agement & labor to breathe easier. 
Request booklet, “Scott Air-Paks Save 
Money, Man hours... ” 

*Scott Aviation Corp. 





Surface Chemistry Yew applications 
predicted for surfactants—describes 
new role of surface chemistry in 
modern technology in booklet. ‘‘Ex- 
plore, Expand & Diversify with Sur- 
face Chemistry at Foster D. Snell.” 
465G Foster D. Snell, Inc. 





Waste Treatment, Industrial..... ./ A tech- 
nical report describes several practi- 
eal systems for process and waste 
water treatment utilizing controlled 
volume pumps to meter chemicals and 
additives. Tech. Paper No. 64. 
465H Milton Roy Co. 





*From advertisement, this issue 
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CASCADE COOLERS 
IMPERVITE Cascade Coolers feature 
low-pressure-drop ells and flush 
nozzles. As standard models they are 
furnished in 5 tube sizes, and three 
different models. 





CENTRIFUGAL PUMPS* 


Outstanding service is afforded by the 
Falls’ designed seal, which is virtually 
leak-proof. Standard IMPERVITE 
pump models are furnished up to 200 
gpm, 100 ft. head, and specials are 
available in the range of 1000 gpm. 





RUPTURE DISKS* 


.+.a new idea in frangibles from Falls 

. . expendable and economical. IM- 
PERVITE Rupture Disks are standard 
for 1504 flanges, temperature to 300° 
F., 5% accuracy, diameters from 2” to 
12”. Specials are furnished to 30” 
diameter, to 250 psi burst, to 700° F. 
temperature. 





ALL IMPERVITE EQUIPMENT IS PRODUCED 

COMPLETELY WITHIN THE FALLS INDUSTRIES 

ORGANIZATION UNDER THE CLOSE CONTROL 
OF CHEMICAL ENGINEERS. 





SEND INFORMATION ON: 


CROSS-BORE (] PUMPING X-CHANGERS 
CUBICAL [] PIPE & FITTINGS 

(} TUBE & SHELL [] VALVES 

L] CASCADE COOLERS [| TOWERS 

L] HCL ABSORBERS [] PLATE HEATERS 

“i PUMPS |} BAYONET HEATERS 


RUPTURE DISKS [] MACHINED COMPONENTS 


Phonrie, CHurchill 8-5357 
Teletype, Solon 0-720 


31915 Aurora Road * Solon, Ohio 


465 





Index to Advertisers 


Month after month you'll find industry’s most pro- 


gressive firms among our ad pages. Use this index to keep in 


touch with what they’re offering that'll help you in your job. 


Abbe Engineering Co 

Air Preheater Corp 

Air Reduction Co 

Airtemp Construction Corp... 
Alco Products, Inc 

Aldrich Pump Co 

Alemite Div. of Stewart 


Allegheny Ludlum Steel Corp. 296 
Allen Bradley 
Allied Chemical & Dye Corp. 

Baker & Adamson Products, 

General Chemical Div 

Bete Di. 6.05 6 eS 277 

General Chemical Div..... 109 

Nitrogen Div. 

Solvay Process Div 

Semet-Solvay Div. ........ 123 

Nat. Aniline Div 
Allis-Chalmers Mfg. Co.; 

General Machinery Div..... 245 

245A-245B, 288, 307 
Allis Co., Louis 
Alloy Steel Products 
Alsop Engrg. Corp 
Aluminum Co. of America 

PRONG BV. os Sei es 37 
Alvey Conveyor Co 
Amercoat. Corp. ..:....:.... 233 
American Agile Corp 
American Air Filter Co 
American Blower Corp 
American Brass Co., 

Anaconda Div. ........... 268 
American Cyanamid Co... .212-213 
American Hard Rubber Co.326-327 
American Instrument Co..... 351 
American Machine & Metals, 

Inc. 

DeBothezat Div. .......... 209 

Niagara Filter Div 

RNG EPIT, ss tena 423 

U. S. Gauge Div 
American Optical Co 
American Pulverizer Co 
Ampco Metals Inc 
Annin Co., The 
Appleton Electric Co 
De io 6 ss i SS 48 
Atlantic Metal Hose Co 
Atlas Mineral Products 
Atlas Powder Co., Darco Div. 383 
Autoclave Engineers 
Automatic Switch Co 


466 


Babcock & Wilcox Co 

Bailey Meter Co 

NN OM cai coer ey, 263 

Baker-Perkins 

Barber-Greene Co. 

Barco Mfg. Co 

RS MO a es eee 354 

SOON CIOS sn oa cs on bts 67 

Bell & Gossett Co 

Bendix Computer Div. Bendix 
Aviation Corp. ........... 

Bethlehem Steel Co 

Bird Machine Co 

Black, Sivalls & Bryson, Inc. 
Safety Head Div 

Blaw-Knox Co. 
PUMIOWE OEY: ic es sk Chae 364 
Equipment Div. .......... 467 
SORIRMIOT BI, es os k's hee 294 

Boardman Co., 

Bridgeport Brass Co 

MOUNIE CMR oy os rks ace 234-235 

Brookfield Engrg. Labs 

Brunner Mfg Co 

Buell Engineering Co 

Buffalo Forge Co 

Buffalo Pumps Inc 


Calumet & Hecla Inc. 

Wolverine Tube Div... ..447-448 
Cambridge Wire Cloth Co..... 468 
Carbide & Carbon Chemical Co. 

Div. of Union Carbide & 

Ce FON oh ws waa 145 
Carborundum Corp. ........ 373 
Carlson, Inc., 

Carpenter Steel Co. 

Alloy Tube Div 
Catalytic Const. Co 
Ceilcote Co., The 
Colentee Goto. 2.60 075s 380C 
Chapman Valve Co 
Chase Brass & Copper Co..... 


Chemical Construction Corp. A 
Unit of American Cynamid 391 

Chemical & Power Products 
Ine. 

Chemsteel Construction Co., 
ee Slab a xe 616 acbdce 19 'e 405 

Chemstrand Corp. ....... 403, 406 

Chicago Bridge & Iron Co..... 125 

Ee a a9 ene aera 399 

oe OE So OE Pa ar or 282 

Clarage Fan Co 

Cleaver-Brooks Co. 

Colton Co., Arthur 

Combustion Engineering Inc., 
Raymond Pulverizer Div... 

Commercial Solvents Corp... 

Consolidated Electrodynamics 
CMR own ena) cewia de tea aie 367 

Cooper Alloy Corp 

Coppus Engineering Co 

Corning Glass Works 

Cowles Chemical Co 

bo Se ee ane 313, 381-382 

Crane Packing Co 

Crouse Hinds Co. 

Crucible Steel Co. of America 
Stainless Steel Div 

Cuno Engineering Corp. 
Poro-Klean Div 
Super Auto Klean Div 


Darling Valve & Mfg. Co..... 338 
Davenport Machine & Foundry 


Dean Brothers Pumps, Inc.... 
Dean Products Inc 
DeLaval Steam Turbine Co... 243 
Dempster Bros. Inc 302-303 
Dexter & Sons, C. H 
Dorr-Oliver, Inc. 
Dow Corning Corp 
DONG AE es Se 392 
DuPont Co., E. I. 
Electrochemicals 340, 341 
PTI so eu se hone 385 
es Cie ee Fe se os 824 
Duralab Equipment 
ON Es rer 458 
Durametallic Corp. 
Duriron Co. 
TOM AH 8 i Gs se es 855 





Sales Representatives 





pe Are ies Sie ee W. Kearns, Jr., 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 
W. D. Boyd, 350 Park Square Bidg., Hubbard 2-7160 

Chicago 11......... D. Gridley, J. M. Rodger, Jr., 520 N. Michigan Ave., Mohawk 4-5800 
NE OEP, 6 kG obs cee coc. seeuesahes te L. J. Biel, 1510 Hanna Bidg., Superior 1-7000 
Gordon Jones, Jr., First National Bank Bidg., Prospect 7-5064 
SIRI Pr RAR ape eer en ay L. J. Biel, 856 Penobscot Bidg., Woodward 2-1793 


W. C. Woolston, 1125 W. Sixth St. Madison 6-9351 
New York 36........... R. G. Frederick, J. E. Tuohig, 330 West 42 St., LOngacre 4-3000 
Philadelphia 3. .E. M. Schilenger, Architects Bldg., 17th & Sansom St., Rittenhouse 6-0670 
CIS os Fea weerer ashes as G. S. Ryan, 919 Oliver Bidg., ATlantic 1-4707 
Be CE SA nw ccs ns o Sanne ere eo kc 
ee ee Pa eee J. M. Rodger, Jr., 3615 Olive St., Continental Bidg., Lucas 4867 


.T. E. Wyckoff, 69 Post St., Douglas 2-4600 


Herbert Lagler, 95 Farrington St. 
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Eastern Industries .......... 372 
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Industrial Photographic Div. 68 


Bimeo Corp., The. ............ 57 
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Ray Ce: Ine eae 151 
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Evertite Coupling Co......... 332 
Falls Industries Inc......... 465 
Fansteel Metallurgical Corp... 446 
Farris Engineering Co...... 26-27 
Filtration Engrg. ........... 281 
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Fischer & Porter Co......... 394 
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Foster Engineering Co....... 471 
Foster Wheeler Corp.....137, 221 
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Homestead Valve Mfg. Co.... 156 
Hooker Electrochemical Co... 154 
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Independent Engineering Co.. 332 
Industrial Filter & Pump Mfg. 337 


Ingersoll-Rand Co. .......... 377 
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International Salt Co. ...... 305 
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... make every step a safe step 
BLAW-KNOX ELECTROFORGED*® 
STEEL GRATING and STAIR TREADS 


Outdoors or indoors, throughout your plant, you can provide safe walking 
conditions on catwalks, stair treads, walkways, platforms and floors. For 
Blaw-Knox Electroforged Steel Grating brings you these exclusive features: 


1. rigid one-piece construction—easy to install 
. non-slip twisted crossbar—for safe footing 


. three types of bearing bars 
e square bars—for smoothest walking surface 


ES a ¢ knurled bars (Furro-Grip)——for extra safety 
. plus relatively smooth walking surface 
Steel Grating e serrated bars—for maximum safety under ex- 


and 
Treads 


tremely hazardous skid conditions 

. no sharp corners to clog—self-cleaning 

. all surfaces accessible—easy to paint 

- maximum open area—for light and ventilation 





Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation. 


BLAW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 





GRATING APPLICATIONS: fioors * platforms * walkways * catwalks © stair treads * fan 
guards « shelving * and many other uses, both outdoors and indoors, for versatile steel grating 
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when you need 


WIRE CLOTH PARTS 


Call Cambridge 


for accurate production, fast delivery 


Our engineers in the field and in the home office are ready to discuss 
your wire cioth fabrication problems at all times. They’ll help you 
select weaves, mesh sizes and metals to meet your needs and draw 
up prints for your OK ... or, they’ll start the factory working from 
your prints. Whether orders are small or large, you’re assured of 
strict adherence tospecifications by close manufacturing supervision. 


Your parts will be fabricated from any conceivable type of indus- 
trial wire cloth, selected from the complete Cambridge line. Speci- 
fications from the finest to the coarsest mesh in any metal or alloy 
are usually met from stock, assuring the speediest delivery. Indi- 
vidual loom operation and careful inspection provide the maximum 
in mesh size uniformity and mesh count accuracy. 


IF YOU BUY WIRE CLOTH IN BULK... 


You can get immediate delivery on large or small orders for the 
most frequently used types of cloth. If your needs are not in stock, 
we'll schedule our looms to get your material to you without delay. 
LET US QUOTE on your next order for fabricated parts or wire cloth in bulk. Call 
your Cambridge FIELD ENGINEER—he’s listed under “Wire Cloth” in your classi- 
fied telephone book. OR, write direct for FREE CATALOG and stock list giving 
full range of wire cloth available, description of facilities and metallurgical data. 


The Cambridge Wire Cloth Co. 


Department G, 
Cambridge 4, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 








ADVERTISERS .. . 


Kelley & Co., 0. G 
Kellogg Co., M. W. 
Fabricated Products 


Kemp Co., 
Kidde & Co., Inc., Walter.... 
Kiney Mfg. Co 
Kirk & Blum Mfg. Co., The... 
Klinger Limited, Richard.... 
Koppers Co. 

Industrial Gas Cleaning.... 
Koven & Bros., Inc., L. O 


LaBour Co., Inc., The 
Lapp Insulator Co. 
Porcelain Process Div..... 361 
Lawrence Pumps, Inc 
Layne & Bowlar, Inc 
Lee Metal Products Co....... 342 
Leeds & Northrup Co 96 
Link Belt Co 13, 378 
SMRMUE COOED 6 5 cee pode 402 
fn” ee pane pee 453 
Louisville Dreyer Div. of Gen- 
eral Am. Transportation 
RE ete SOA NS ng oe 215 
Lovejoy Flexible Coupling.... 461 
Ludlow-Saylor Wire Co 456 
Lukens Steel Co., Clad Steels.. 276 
Lummus Co. 117 
Luria Engrg. Co 272 


Manheim Mfg. & Belting 

Manning, Maxwell & Moore, 
eG 0 oe as cect we 94, ¢ 

Marathon Elec. Co 

Mark & Co., Clayton 

Marley Co., The 

Marsh Instrument Co., Jz 


MecNally-Pittsburgh Mfg. Co.. 356 

Merrick Scale Mfg. Co 

Metal Textile Corp 

DOMMMIWOML, BNC. os. 6 oe cc ess 

Midland [Industrial Finishes 
Co. 

Midwest Piping Co 

Minneapolis Honeywell Regu- 
lator Co., Industrial Div... 

Mixing Equipment Co 

Monarch Mfg. Co 

Morehouse-Cowles Inc 

Morton Salt Co 

Multi-Metal Wire Cloth Co... 


Nagle Pumps 

Nash Engineering Co 
National Airoil Burner Co... 
National Carbon Co. ........ 
National Drying Mchy. 
National Engineering Co. 
National Filter Media Co.... 
National Lead Co. .......... 
Neptune Meter Co 
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Here’s how a reel of T-E wire looks after you 

unwrap it. The easy-to-read label can save 

valuable time when you must know, and know 
quickly, what kind of wire is on the reel. The label tells you not 
only wire type, length, and polarity, but insulation colors too. 
Therefore, you can identify conductors easily by comparing 
colors listed on the label with those on the wire itself. 
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Raybestos-Manhattan, Inc. 
Manhattan Rubber Div..... 227 

Read Standard Corp. 
Bakery-Chemical Div. ..... 321 
Blower-Stoker Div. ....... 441 

Reliance Electric & Engrg. Co. 
ng ae 9 see Rae i ee Ea 316 

Rem-Cru Titanium Inc 

Renneburg & Sons, Edw..... 

Republic Steel Corp 370-371 

Research Appliance Corp..... 355 

Revere Copper & Brass Inc.... 257 

Reynolds Metals 

Richardson Scale Co 

Robbins & Myers, Inc 

Rockwell Mfg. Co 

Rodney Hunt Mchy. Co 

Roots-Connersville Blower 
Corp. 

Roper Corp., Geo. D 

Ross Heat Exchanger Div. of 
American Standard 

Ryerson & Sons, Inc., J. T..... 


As you can see, it’s a well-thought-out label. Important by itself, 
it’s also a revealing illustration of the care T-E takes. Thorough- 
ness is characteristic of every step in T-E’s wire production, from 
drawing and calibrating to insulating. The result of such care is 
a product which meets high industrial standards. 
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There are too many T-E wires to mention 
comfortably in one ad. However, in T-E’s 
8-pg. Wire Bulletin you can see insulations, 
gages, and calibrations, as well as charts 
with calibration symbols, color codes, insu- 
lation characteristics, resistances, weights, 
electrical properties, and conduit capaci- 
ties. Write for Bulletin 31- E. 
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Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo llectrice G.duc 


Saran Lined Pipe Co Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
Sarco Co. ..............00.. IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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THis Covealile “NATIONAL” EXTRUDER 


is designed to economically extrude a wide variety of materials, | 
many of which could not previously be processed by this method, | 

“wi assure the extruded material of better form for subsequent 
andling. 


The extruding operation incorporates a “National” — developed 
wiping motion that leaves the material less compact .. . 


tinuous tray loading, or for feeding to a continuous apron dryer... 


either in full-width load or to reciprocating spreader to wider apron. | 
Variations in rate of extrusion are regulated by speed of rotor and | 


pneumatic loading of ram. 


ANY SIZE or CAPACITY “National” Pre-Form Extruders are | 


available in any required size or capacity, and in any metal called | 
for by specific conditions. They are built to the same quality specifica- | 


tions which distinguish all “National” Dryers . . . your guarantee 


of long, trouble-free service. 


A “National” Extruder can undoubtedly be adapted to your particular 
requirements. Consultation invited, without obligation. 


The NATIONAL DRYING MACHINERY Co. 


LEHIGH AVE. and HANCOCK ST., PHILADELPHIA 33, PA. 


meee 


wance 


New England Agent: JONES & HUNT, INC., Gloucester, Mass. 
Cable Address: ““NADRYMA”—W. U. Code 





! 1 ready for | 
quicker, more efficient drying. Machines can be arranged for con- | 
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FO FLUID CONTROL... 
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THE NEW FOSTER 


CONTROL VALVE WITH 


USOFORGE actuator 


. . . because the Foster Bellofram con- 
struction gives you longer travel than 
other diaphragm actuated types — 
allowing for increase in length of main 


valve for more sensitive throttling action. 








These new control valves are available in 
sizes starting at 2’ with materials and end 
connections to suit operating conditions. 











FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J 


+ AUTOMATIC VALVES + SAFETY VALVES 
+ CONTROL VALVES - FLOW TUBES 
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Editorial Reprints .. . 


@ Processes and Costs 


1 Chemical Engineering’s Flowsheets 
—150 process flowsheets ($2). 
2 Cost Estimation !— 38 articles, 
128 pp. of data ($1.75). 
Cost Estimation 11 — 12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 
Cost Estimation Ill1— 17 articles, 
80 pp. May ‘54 ($1.25). 
Heat Exchanger Design—(75¢). 
Cost Index—Subject index to 351 
cost estimating articles (50¢). 
Cost Index—Supplement (35¢). 
69 Plants & Processes—Reprint from 
1955 Inventory Issue (75¢). 
71 Water—Treatment for use (50¢). 


@ Feature Reports 


Fluid Flow—15 articles ($1). 

Pumps—How to select (50¢). 

Process Instrumentation — 48-p. 
report and 16-p. chart ($1). 

Size Reduction—(50¢). 

Petrochemical Processes—(50¢). 

Solids Feeders—How to fick feed- 
ing difficulties (50¢). 
Fluidized Solids—Timely survey of 
fluidization know-how (50¢). 
Heat Technology — Heat produc- 
tion, transport, transfer ($1). 
Strain Gages — How to use (50¢). 
Entrainment Separation — Equip- 
ment and performance (50¢). 
Process Piping—Roundup of pip- 
ing, valves, fittings (75¢). 

Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 

Mixing—Understand this univer- 
sal operation, 48 pp. (75¢). 

Lubrication —- Of chemical equip- 
ment for plant engineers (50¢). 

Binary Distillation—Theory, equip- 
ment (75¢). 

lon Exchange—A chronicle of re- 
markable advances (75¢). 

Photochemical Engineering—Uses, 
processes, reactors (75¢). 

Solids-Liquid Separations — Know- 
how in 1955 ($1). 

Solids-Gas Contacting—!/ntegrated 
background (50¢). 

Moving-Bed Processes — Theory 
and applications (75¢). 

Solids Concentration — Survey of 
techniques (50¢). 

Bio-oxidation—Theory, design and 
practice (50¢). 

Drying—Methods, equipment, de- 
signs & costs (75¢). 

Industrial Statistics—How to use 
data effectively (75¢). 


@ Materials of Construction 


29 Protective Coatings — How to se- 
lect use against corrosion ($1). 

35 Industrial Plastics —- How and 
where to use (50¢). 

38 Stainless Steels — Properties and 
corrosion data (75¢). 

43 Hasteloys B, C, D—Combined Cor- 
rosion Forum reprint (75¢). 

58 16th Biennial Report—64 p. re- 
view: corrosion resistance ($1). 


@ CE Refresher Series 
42 Thermodynamics Principles—(50¢). 
45 Compression & Expansion—(50¢). 
49 Chemical Equilibrium—(50¢). 
57 Homogeneous Kinetics—-(50¢). 
61 Catalytic Kinetics—(50¢). 
66 Interpreting Kinetics—(50¢). 
72 Simple Reactor Design—(50¢). 
Order Now: 


Use your reader service post- 
card for the fastest delivery. 
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you the personal use of all the information in is no need to hurry it along. You can clip 
this issue. Just think . . . with your own copy articles for your files . . . the entire issue is 
of CHEMICAL ENGINEERING, there is no yours, as personal as your newspaper. 


Why Wait! Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 





TO SUBSCRIBE: 

1. How many years? -—> 
2. About your company ———> 
3. HOME mailing address 

If you prefer —> 








BE SURE TO FILL 
OUT OTHER SIDE 
OF CARD BEFORE 
MAILING 


KEY 
NUMBER 
Circle 
for more 
information 


about... 


e ADS 

e EQUIPMENT 
PRODUCTS 
SERVICES 
LITERATURE 


New Subscription Form: 
Domestic Rates Only. For all others, see p. 5 1 Year 33]; 2 years «]; 3 Years 5] 
Product or Service 


Street: City: State: 








+3 
mS 


SSSBRERES 


“EEE 


w 
a 
— 


82 
83 
84 
85 
86 
87a 
87b 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98a 
98b 


S288 


ww 
S 
(Card Expires July 1) 


23382 


3383 
gESEEGEESESSSSEERESEESEES EE REE ORES 


BERESERESUREERERERHR BESS 
$ 


i~) 
5s 





TO ORDER 
REPRINTS 

Indicate quantities for each 
(See page 472) 











FOR CHANGE Old -> 
OF ADDRESS Address 
(Give both oldand New-——> 
new address) Address 








29809 


N? 





For PRODUCTS and SERVICES 


not specifically advertised in this issue, consult your . . . 


Cremic’ Inventory Issue 


Engineering 


Published in Mid-October, it is your annual guide 


to all major recent developments in . . . 
CHEMICALS * EQUIPMENT ¢ SERVICES 








FIRST CLASS 


(Sec. 34.9 P.L.&R.) 








PLEASE TYPE OR PRINT 


USE YOUR 
READER 
SERVICE 

FOR MORE 

INFORMATION 
ABOUT 


© Advertised 
Products 


© Product News 
© Equipment News 


© New Literature 


—4¢ POSTAGE WILL BE PAID BY— 
CHEMICAL ENGINEERING 
READER SERVICE DEPARTMENT 


330 WEST 42nd ST. 
NEW YORK 36, N. Y. 


© Reprints 
. and even 








for 


© Change 
of 
Address 























Attention NON-SUBSCRIBERS: 


Why be just another name on a magazine routing list . . . when 
you can have your own copy of CE for less than a PENNY A DAY? 


JUST A PENNY A DAY could have brought waiting for each issue to reach you and there 
you the personal use of all the information in is no need to hurry it along. You can clip 


this issue. Just think . 


. with 


your own copy articles for your files . . . the entire issue is 


of CHEMICAL ENGINEERING, there is no yours, aS personal as your newspaper. 


Why Wait! Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 





TO SUBSCRIBE: 

1. How many years? —————> 
2. About your company ——> 
3. HOME mailing address 

If you prefer 


v 





New Subscription Form: 
Domestic Rates Only. For all others, see p. 5 1 Year $3[_]; 2 years s4[_]; 3 Years $5[_] 
Product or Service 





Street: City: State: 





BE SURE TO FILL 
OUT OTHER SIDE 
OF CARD BEFORE 
MAILING 


KEY 
NUMBER 
Circle 
for more 
information 
about... 


° ADS 
EQUIPMENT 

© PRODUCTS 
SERVICES 
LITERATURE 


? 


PSssissssusssessecgeeseaspessssspesess 


5 
2 
g 
5 


S 


SEERRERES 


SSSSsSsRRSISSSRE 


BRLSRLeeesesgssaess 
Beer EE EEEER SCEEPESSSESER TREES 


(Card Expires July 1) 


BEGSREESEEREETESESEEF ERE 
SPESSSESEESESEEES ER REREEBSES 


sep TESSERERRRERERESRELELEESESES ERS 


: 


SSSSSSSSSSREEERREE EERE ERE REC EEEEEE 
g 


RREQERRERSSER ESSE PESESERESERRSERE REE 
SRRSEEESERRERERERSEESESSEERSEERERBBE 


SERRGRREREESERPERSERECRRRERESQaSggSE 
GRERESSERGEEESERREGREEEEEESEEESERERE 


BESHEESEP USER EERE BpEEEEEEsE 





TO ORDER 
REPRINTS 

Indicate quantities for each 
(See page 472) 





FOR CHANGE Ol -> 
OF ADDRESS Address 
(Give both old and New—> 
new address) Address 


2 
t 
' 
4 
‘ 
‘ 
' 
1 
‘ 
‘ 
‘ 
‘ 
' 
‘ 
! 
’ 
‘ 
' 
' 
1 
' 
' 
' 
‘ 
! 
t 
’ 
, 
? 
' 
‘ 
‘ 
4 
A 
’ 
J 
é 
e 
' 
‘ 
” 
. 
+ 
a 
* 
' 
8 
‘ 
‘ 
5 
+ 
+ 
‘ 
“ 
’ 
4 
5 
A 
r) 
’ 
‘ 
' 
' 
' 
' 
‘ 
' 
. 
, 
‘ 
1 
1 
4 
4 
iJ 
: 
i 
r] 
’ 
’ 
' 
' 
' 
' 
' 
’ 
’ 
' 
' 
' 
4 
‘ 
' 
' 
' 
7 
‘ 
' 
' 
' 
' 
1 
' 
’ 
' 
' 
5 
: 
‘ 
‘ 
' 
‘ 
' 
a 
' 
' 
‘ 
1 
' 
1 
' 
' 
' 
' 
) 
1 
: 
’ 
’ 
1 
a 
' 








N? 29809 





P.S. Did you miss anything in 


this issue? Here’s a list to help you make a quick check: 


CE Refresher 
ae ait Ex Reactor Design for 
changers More ivti z 
New Plating P 114 ty ‘as Catalytic Reac 
msc et Chemical Technology Estimating Costs for 
of Fermentation . 159 Rudiochemical 


185 Pressurized Acid 


Tank Solves Two 
Feature Articles 204 
Corrosion Testing at 188 Shortcut Chart for 
Elevated Temper- Save Money on Bub- Standard Devia- 
atures ble-Cap Columns . 193 206 
Installing a Propane 
Dryness Indicator 208 
Estima 


t ting Steam 

Film Coefficients 208 
| Graph Solves Three- 
Componet Mix- 

210 


tures 


You & Your Job 
Here’s How You 
Could Be Treated 
Better 


FIRST CLASS 
PERMIT NO. 64 
(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y. 











Corrosion Forum 
Best Designs for Lead 
Installations ... 


Process Equipment News 
Spiral Sizer 


Chemical Economics 
‘55 Profits 
Metal Makers .... 
Consumption Index. 262 


Pictured Flowsheet 
New Chemical Proc- 
ess Wins Chro- 
mium From Ore. . 


CHEMICAL ENGINEERING 
READER SERVICE DEPARTMENT 


330 WEST 42nd ST. 
NEW YORK 36, N. Y. 


Other Departments 
Advertisers 
Book Reviews 
Convention Calendar 116 
Firms in the News.. 341 
Man of the Month... 315 
Names in the News. 316 
New Technical Liter- 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
—4¢ POSTAGE WILL BE PAID BY— 


BUSINESS REPLY CARD 











Pro & Con Letters. . 
Recent Pamphlets. . 


AND here is the Reader 
Service postcard that 
speeds more informa- 
tion to you. 























PLEASE TYPE OR PRINT 
City or State 








—— 


Motor Ratings.. 
Motor Types 


Construction .... 


Power Drive 


See MASTER for a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 


needs exactly—all the way up to 400 
H. P. Just ask us for information. 


4 to 400 H.P. All phases, voltages, and fre- 
quencies. 

Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current. 
Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose. 

Single-speed, multi-speed, and variable speed. 
Horizontal or vertical, with or without flanges 
and other features. 

Electric brakes (2 types) —5 types of gear re- 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives— 
every type of mounting. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 
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How to protect color 
and purity of plasticizers 
during polymerization 


Color and purity are the prima don- 
nas of the polymerization process. 

Contamination can spoil both. To 
avoid it, you need equipment that is 
easy to clean between each run, that 
resists the corrosive action of the 
chemicals involved, and that does not 
put metal in contact with your prod- 
uct. 


used in the 
helps protect 


This glassed steel polymerizer, 
manufacture of polyester resin, 
product from contamination. 


That’s why Pfaudler glassed steel 
reactors have found universal appli- 
cation as polymerization vessels. 

Practically nothing sticks to their 
glassed interior. They wash clean 
quickly and easily between runs, 
avoiding contamination of succeeding 
batches. 

Resisting all acids (except hydro- 
fluoric) and alkaline solutions up to 
pH 12 and 912° F., Pfaudler acid- 
alkali-resisting glassed steel protects 
your product from contamination and 
protects your equipment investment 
from excessive replacement needs. 


Full year’s guarantee 
against corrosion 


In fact — the corrosion resistance of 
Pfaudler glassed stee! is so well docu- 
mented that we offer a full year’s 
guarantee against corrosion destruc- 
tion, under the conditions for which 
the vessel is sold. 12 months of 100% 
freedom from corrosion, even if you 
process 24 hours a day! 


Nonmetallic 


Contamination by metals — particu- 
larly iron—can cause discoloration of 

our product. You get the tremen- 
dous strength of steel, but not the 
ferric contamination, when you use 
glassed steel. The glass is permanent- 
ly bonded. It doesn’t peel or flake off. 

Write or call for additional details. 
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Hundreds of stainless steel dimples 
cut kettle costs as much as 20% 


If you need a jacketed stainless steel 


reaction kettle— for 


nonpressure use, 


or for high pressures—you can cut up 

to 20% off its initial cost with the 

Pfaudler dimpled jacket design. 
This exclusive design permits the 


Specially built dim- 
pled jacketed reac- 
tors, like this one, 
have been fabricated 
as large as 7,000 gal- 
lons. 


use of a lighter 
gauge metal in 
the jacket, yet 
strengthens the 
metal to the point 
where it is as 
strong as, OF 
even stronger 
than a nondim- 
pled, heavier 
jacket would be. 

The dimples 
are hundreds 0 
indentations with 
reinforced welds, 
and they are ob- 
tainable in low- 
cost standard re- 
actors from 750 


to 2000 gallons. 


Jackets may be either carbon or 
stainless steel. 

You get greatest savings on reac- 
tors requiring @ jacket pressure te) 

but even when you only plan 

0 psi, the Pfaudler dimpled 
jac terial and costs 
less than c | jacketing. 

Besides the standard designs up to 
2,000 gallons, you can also enjoy the 
benefits of this dimpled construction 
in special custom reactors built to 
meet your special needs. 

The National Board of Boiler and 
Pressure Vessel Inspectors have ap~ 
proved this construction for 150 psi 
jacket pressure, and we can supply 
vessels bearing the code stamp. 

Heating and cooling is as fast as 
with conventional jackets, and in 
many cases has proven faster. 

If heat treating is desired, Pfaudler 
has complete facilities to heat treat 
stainless steel jackets of this dimpled 
type, giving you exceptionally long- 
lasting equipment. 











Low-priced heat exchanger 
has 8 valuable virtues 


An electronically controlled roller expander 
locks the tubes in position in the tube sheet 
during careful fabrication at Pfaudler. 


Pfaudler fixed tube sheet heat exchanger 
is simple in design, has 8 advantages: 
1. Versatility —Most widely used type of 


heat exchanger in the 
Used as a heater, 
2. Easy cleaning — 


chemical industry. 


cooler or condenser. 


Tubes are straight 


and you clean them easily by simply re- 


moving the heads. 


Shell side may be 


flushed with chemical solutions. 


3. Low cost— Because of large 


quantity 


production, standardized design, and use 


: ka a ¢ ler THE PFAUDLER CO., ROCHESTER 3, N.Y. 


of full tube bundles, prices of fixed tube 
type heat exchangers are the lowest per 
square foot of any heat exchanger. 


4. Fast delivery — A large number of 
Pfaudler fixed tube sheet stainless heat 
exchangers are maintained in stock, and 
you can often get delivery within one 
week when required. 

5. Replacement of parts — Pfaudler 
carries a complete line of standard heat 
exchanger parts in stock and shipment 
may be made on short notice. 


6. No intermix —~ The tube sheets are 
welded to the shell. Therefore, there is 
no possibility of tube side fluid mixing 
with shell side fluid since there are no 
internal gaskets. 


7. Expansion diaphragm — When nec- 
essary, an expansion diaphragm may be 
installed to take care of differential ex- 
pansion between the shell and tube side. 


8. No leakage — By means of an elec- 
tronically controlled torque tube ex- 
pander, leakproof joints are obtained 
between tubes and tube sheets. 





